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THE disorder of body-fluid volume control in cedema is 
one of the most baffling aspects of renal disease. The 
apparent indifference of the kidney to the fluid sequestered 
in the interstitial tissue and serous cavities led in the past 
to the conclusion that the kidney was little concerned in 
volume control—a view now known to be untrue. More 
recently it has been suggested that withdrawal of oedema 
fluid is without biochemical effects on the body because 
the fluid is an isotonic saline solution whose composition 
is nearly that of protein-free plasma (Friese and Thayer 
1950, Hardwick 1958). The observations reported here 
show, however, that metabolic effects may be seen when 
less than 10% of the oedema fluid has been removed, and 
during a large drainage may lead to serious renal damage 
and circulatory collapse. These metabolic changes during 
subcutaneous drainage involve the kidney, the extra- 
cellular fluid, and the cells. 


Description of Cases 

Subcutaneous drainage was carried out on ten occasions 
in seven patients. The clinical features are summarised in 
table 1. We saw all the cases except nos. 6 and 7, who 
are included because they, illustrate the development of 
serious collapse after drainage. 

Four male and three female patients were studied. All 
had gross cedema due to chronic nephritis except case 7 in 
whom right heart-failure was the cause. Their ages fell 
between 40 and 65. Cardiac failure was present in two of 





the nephritic patients (4 and 5), but there was hypo- 
proteinezmia in all. The blood-pressure was raised in each 
of the patients with nephritis. Tests of renal function 
included the maximum urine-urea concentration and the 
creatinine clearance. These were normal in two subjects 
(2 and 6) and impaired in the others. In the patient with 
right heart-failure alone, a low creatinine clearance was 
associated with good concentrating-power. From 4:5 to 
66 litres of cedema fluid were removed over 3 to 17 days. 
Histological confirmation of the clinical diagnosis was 
available in every patient except case 3. Hodgkin’s disease 
in case 5 appeared to be a coincidental illness unrelated to 
the renal disorder. 


Methods 


In eight of the ten drainage periods, biochemical estimations 
were made in the metabolic laboratory. Patients were nursed in 
the metabolic ward, with full facilities for balance studies, on 
three occasions, and in the other instances in a general ward. 
The two patients not seen by us were investigated in the hospital 
clinical laboratory. Repeated drainage in the same patient is 
indicated by placing a and b after the case number. Continuous 
balance studies were often impracticable owing to the clinical 
state of the patients. Two became seriously disorientated 
during part of the investigation so that a planned regime had to 
be abandoned. Wherever possible, urine collections were made 
under toluene, and blood was drawn at the sarhe hour of the 
day. The patients were kept semirecumbent in a cardiac bed 
till the legs were tense; drainage was then carried out by making 
about twelve shallow scratches through the epidermis.. A low- 
salt diet (1 g. Na daily) was given, with a constant potassium 
and nitrogen intake (cases 6 and 7 excepted). Some patients 
had a little vomiting towards the end of drainage but this symp- 
tom was severe only in case 4. In two instances (3a and 4) 
sodium supplements were given during drainage, and in three 
(1b, 3a, and 3b) potassium, in an attempt to correct a known or 
probable electrolyte depletion. Treatment was not changed 
during the period of drainage except in cases 3a and 7. Water 
intake was fixed in cases la, 2, and 3a, but was free in the others. 

Chemical methods were those used in standard laboratory practice. 
Sodium and potassium were measured by flame photometry, chloride 


TABLE I—CLINICAL DATA BEFORE SUBCUTANEOUS DRAINAGE. (a) AND (b) REPRESENT TWO DRAINAGES ON THE SAME PATIENT 
































- Renal function — 
Age Diagnosis Volume ‘ asma- | Months “ : age j0oG= 
Case| and | (histologically | drained | ,D2¥S | albumin |" og | Urine deposit and Blood | Maximum| Creatinine | pressure) Feart-failure 
sex confirmed*) (ml.) ainage) (8. Per | edema culture | urine urea . 
100 ml.) (mg. pe (g. per 1.) (ml. per Hg) 
100 ml.)| ‘8 : min.) 
la | 41 M| Type-2 nephritis*; 7000 7 1-1-1-9 8 White and red cells, 60 13-2 34 150/100 Nil 
granular casts, sterile 
1b 4600 3 
2 | 64 F | Type-2 nephritis*| 5000 11/, | 2:2-3-2 24 Red cells, granular 30 23 108 150/100 Nil 
casts, sterile 
3a |51 M| Type-2 nephritis | 11,200 13 1-5-2-2 22 Red cells, granular 57 14:4 46 180/120 | Absent during 
casts, sterile ainage. 
Was receiving 
digitalis 
3b 8000 4 ; 
4 |58F Progressive 12,000 9 2:7-3°2 4 White and red cells, | 105 7-0 18 210/140 Present 
type-1 nephritis* granular casts, sterile 
5a |42 M| Type-2 nephritis*| 6600 3 2:2-2:7 4 White and red cells, 120, 12°6 49 150/90 Gross 
and Hodgkin’s granular casts, sterile to 
disease 180/120 
5b 5700 4 5 
6 |40 M| Type-2 nephritis*| 65,800 17 1:9-2-1 8 Red cells, sterile 39 25-2 120/80 Nil 
to 
170/110 
7 +|51 F | Cardiac failure.* | 7000 6 | Normal 20 Occasional red and 33 19-8 39 120/80 Gross 
Primary white cells, no casts, 
pulmonary sterile 
hypertension 
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by mercuric-nitrate titration (Schales and Schales 1941) and creatinine 
in most cases by picrate colour after adsorption (Ralston, 1955). In 
some early studies (case 2) the older Jaffe method was used. Total 
plasma-protein was measured by the Kjeldahl method and albumin 
by salting-out. Urine protein was estimated by Kjeldahl after sulpho- 
salicyclic acid precipitation. Ammonium and urea were measured by 
microdiffusion methods (Conway 1947), and calcium by standard 
oxalate precipitation. Hematocrits were determined by centrifuging 
for 55 minutes at 3000 r.p.m. 

Estimations of extracellular fluid and plasma volume were 
omitted since it was felt that in patients with extreme oedema 
and serous effusions equilibration of a foreign substance with 
body fluids would be prolonged andincomplete Even the use of 
labelled-albumin plasma-volume measurements may be mis- 
leading in subjects with heavy proteinuria and a rapid albumin 
turnover. It was decided that the hematocrit and plasma- 
protein concentration would be the best guide to changes 
occurring over a few days, although it is realised that enhanced 
protein catabolism and the liability to hemorrhage may affect 
these measurements. 

Results 

Metabolic changes of considerable variety and com- 
plexity were observed both during and after the periods of 
drainage. Nevertheless, in most cases it was possible to 
detect a regularly occurring pattern associated with a con- 
sistent sequence of clinical events. In several cases fluid 
retention increased and hemodilution occurred during the 
period of recumbency immediately before drainage was 
started (e.g., cases 1 and 4, fig. 3). This changing baseline 
is unimportant since a rapid reversal occurred when 
drainage was established. 

DURING DRAINAGE : 

Changes in the blood electrolytes during the drainage 
period are shown in table 1 and figs. 1 and 2. An arbitrary 
period of 7 days is chosen for these results since the 
changes took place early in drainage but might be reversed 
when drainage was prolonged. Cases 3a and 7 are not 
included, because treatment was changed during the 
period, but they showed similar changes. It will be seen 
from table 11 that in most cases there was a rapid fall in 
plasma sodium, potassium, chloride, and bicarbonate 
concentrations, with a rise in blood-urea. These changes 
in the electrolytes were greatest when drainage was brisk 
(fig. 1, case 2). During more protracted drainage there 
was on occasion little change over several days; but, when 
the rate increased, a small loss of fluid was associated with 
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Fig. 2—Changes in plasma sodium and blood-urea during the first 
4 days of drainage related to drainage-rate. 


a marked reduction in blood-electrolyte concentration 
(fig. 1, case 4). The rough correlation of the fall in plasma- 
sodium and rise in blood-urea with the drainage-rate is 
shown in fig. 2. Cases 2 and 6 with normal renal function 
differed in their behaviour from the rest since there was no 
immediate increase in blood-urea. These two patients 
showed increasing urzmia later in drainage. Salt supple- 
ments (cases 3 and 4) did not prevent a large fall in 
plasma-sodium concentration. 


Total plasma-protein concentration rose in four instances 
during drainage (cases 1, 3, 4 and 6, table 11 and fig. 3); 
this was largely due to increase in globulin and in one of 
these patients the albumin concentration fell. These 
changes were accompanied by a rise in hematocrit. In 
cases 6 and 7 the changes in the composition of the blood 
were extreme and led to circulatory collapse. In case 6 
drainage of nearly 66 litres over 17 days led to loss of 9 st. 
in weight. The plasma-sodium fell progressively to 
126 mEq. per litre (fig. 3) and a rapid rise in blood-urea 
was associated with severe oliguria. At the same time the 
plasma-protein level rose by 30%. In case 7 mercurial 
diuretics had been combined with a low-sodium diet for 
3 months before drainage. Removal of 7 litres over 6 days 
led to a fall in plasma-sodium to 126 mEq. per litre and the 
blood-urea rose rapidly from 33 to 75 mg. per 100 ml. 

In both these patients nausea or 
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Fig. 1—Chemical changes in plasma related to subcutaneous drainage. 
The shaded blocks represent the drainage of cedema fluid. 
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vomiting, postural fainting, and 
hypotension developed. Salt admin- 
i istration produced a prompt im- 
provement with rise in blood-pres- 
sure; case 6 recovered but there was 
only a temporary response in case 7 
who became anuric and died. In 
cases 2, 3b, and 4 there were similar 
but less severe symptoms, including 
nausea and hypotension, coinciding 
1 with the fall in plasma-sodium. In 
case 4 venous engorgement due to 
heart-failure was present, but at the 
z height of drainage the veins were so 
collapsed that venepuncture was 
difficult. Cases 2 and 5 showed a 
different pattern of response to 
drainage. Case 2 was anomalous 
since a sudden fall in plasma-pro- 
6 teins was apparently associated with 
a rise in hematocrit. This is unex- 
plained and may be due to an error 
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TABLE II—CHANGES IN PLASMA AND URINE ELECTROLYTES DURING THE FIRST 7 DAYS OF DRAINAGE 
(The urine sodium figures are differences between the averages of 2 adjacent days before and 2 after the onset of drainage.) 











Plasma Urine sodium 
Case changes 
Na (mEq. per 1.) K (mEq. per 1.) Cl (mEq. per 1.) HCO, (mEq. per 1.) |Urea (mg. per 100 ml.)} (mEq. per day) 
la —8 (-—6%) —0°5 (—13%) —2 (-—2%) —4 (—13%) +29 —2°5 (—29% 
Ib ~2 (—1-5%) —0-5 (—10%) 1 (+1%) —3 (—12%) +6 ota 
2 —11 (—8%) —0°3 (—6%) —14(—12%) —3 (—18%) —8 —24 (—44%) 
3b —10 (—7%) —0:3 (-5%) —2 (-—2%) +1 (+4%) +24 —13-(—57%) 
4 —3 (—12%) +0°1 (+2%) —3 (-3%) —1:3 (-—7%) +17 +. 
2p $3 (578%) i 8 (-7%) fs Me} a5 8%) 
* ans - =_ ae + ee us 
6 -8 (—5%) 4 —0°6 (—14%) —10 (—9%) +3 (+12%) +3 ate , 























of determination. In case 5 total plasma-protein and 
hematocrit fell during both drainage periods. This case 
was exceptional in other respects. Gross heart-failure was 
present and the fall in plasma-electrolyte concentrations 
described above was absent. Moreover the rise in blood- 
urea was associated with a steep reduction in creatinine 
clearance. The significance of these findings will be 
discussed later. 


Changes in the daily sodium excretion are shown in 
table 11. In most cases reduction in plasma-sodium con- 
centration was accompanied by a fall in sodium output 
below the existing low value. Nevertheless the urine was 
concentrated to a remarkable degree. Thus specific 
gravities (fig. 3) were attained in excess of the patients’ 
performance at any other time, and urea was in some cases 
excreted above the “ maximum concentration” after 
12 hours’ water deprivation and a 15 g. dose of urea. In 


Case 1 Case 3 


(1st.drainage) (2nd drainage ) waniiid 


case 4, with marked renal failure, the urine specific gravity 
exceeded 1-020. In most patients there was transient 
oliguria during rapid drainage, but subsequently the daily 
volumes of urine were greater than before drainage (fig. 3); 
nevertheless high urine concentrations were maintained 
to the end of the period. Patients with a free water 
allowance increased their intake and thirst was a frequent 
complaint. 
Prolonged Drainage 
After the early stages, the above changes in plasma and 
urine composition continued to a greater or lesser extent 
according to the rate of drainage. In particular the serum- 
potassium rose rapidly in all cases except one and was 
associated with a rising blood-urea (table Iv). In cases la 
(fig. 4) and 3b where repeated daily measurements were 
possible, a progressive fall in creatinine clearance was 
observed over the corresponding period, amounting to 
115% and 31% of the initial levels 


ineaiies respectively. This fall in creatinine clear- 
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Fig. 3—Relation of plasma volume to changes in plasma and urine concentration and 
water intake. 


ance was too large and persistent to be 
explained by incomplete urine collection. 
A curious observation was the increase in 
4 urinary calcium excretion following drain- 
age in case 2 (fig. 9). 
5 The changes in the initial stages of 
drainage may be summarised as a fall in 
concentration of all the plasma electro- 
lytes with a reduction in urinary sodium 
loss below the already low excretions of 
the nephrotic syndrome. The urine was 
; concentrated beyond the patient’s pre- 
vious ‘‘ maximum urine urea concentra- 
+ tion” and specific gravity. The blood- 
4 urea rose from the start; nevertheless the 
J creatinine clearance increased in two 
4 cases (la and 2). Despite the fall in 
plasma-electrolyte concentrations, the 
hematocrit and total plasma-proteins 
rose in several patients. These metabolic 
changes were associated with thirst, 
i nausea, postural fainting, and hypotension. 
Towards the end of drainage addi- 
tional changes included increase in 
plasma-potassium which preceded the 
rise in plasma concentrations of other 
electrolytes, and in the one case where 
measurements were made a marked fall 
in creatinine clearance. There was at the 
same time a sharp increase in blood-urea 
(case 1, fig. 4). In two patients the meta- 
bolic disturbance resulted in circulatory 
collapse. 





AFTER DRAINAGE 
Various types of behaviour were 
observed after drainage ceased; in part 
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TABLE III—CHANGES IN HAMATOCRIT AND PLASMA-PROTEINS DURING 
THE FIRST 7 DAYS OF DRAINAGE 
] 





| 
bumin 





| -.o, | All Globulin | Total proteins 
Core | Haematocrit % & per 100 ml.) | (g. per 100 ml.) | (g. per 100 ml.) 
la | +1(+3% | +0°5 (+309 %) | +0°3 (+8%) +0°8 (+16%) 
2 | +55 (+169 %) | —1-0 (—31%)| —06 (— 27%) —1-6 (—30%) 
3b +3(+9% —03 (—17%) | +1-0 (+387%)| +0-7 (+16%) 
4 | $2 (48%) | 0-2 (+7%) | ba +f Sale 4 +1:0 (+23% 
5a | —4(— —16% ; —0-2(—7%) | —0-3(— 1%) —0-5 (—9%) 
5b | | ecncl 10%) | +0-1 a, —0-2 (—4% 
6 | +13 (+36% 





these were related to the events described above, but in 
addition large changes were associated with post-drainage 
diuresis. In those instances where the plasma-protein and 
hzmatocrit had increased steadily, there was a rapid return 
to the previous levels shortly after the end of drainage (fig. 3). 

A diuresis was seen in cases la and 3a (fig. 4). This 
started just before or soon after drainage ceased, and was 
accompanied by a further sharp fall in plasma-sodium. 
The blood-urea rose and at the same time a small but con- 
sistent rise in creatinine clearance was observed, together 
with a heavy urinary loss of potassium, sodium, and 
chloride. The urine specific gravity fell to 1-012. The 
hematocrit and plasma-protein and electrolyte levels, 
which had risen a little towards the end of drainage, sud- 
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Fig. 4—Diuresis after drainage in two cases. 


dently fell (case Ja). The interpretation of these somewhat 
bizarre results will be discussed later. Clinical symptoms 
of potassium depletion appeared in both cases after 
diuresis. In case la, a mild respiratory infection developed 
after drainage ceased; the patient looked ill and vomited 
small amounts, his abdomen became distended, and only 
scanty gut sounds were heard. Some degree of hypo- 
kalemia had been present throughout the drainage 
(3-5-3-9 mEq. per litre), but during diuresis urinary 
potassium loss continued at 60 to 70 mEq. daily though 
his food intake was negligible. The electrocardiogram 
showed low voltage with flattened s-T segments (fig. 5a), 
He was given potassium chloride (1 g. t.d.s.) for 5 days 


TABLE IV—-PLASMA CHANGES LATE IN DRAINAGE. THE NUMBERS REP- 
RESENT CHANGES FROM THE PREVIOUS CONCENTRATION OF THE EARLY 
DRAINAGE PERIOD GIVEN IN PARENTHESES BELOW EACH FIGURE 














Na K | Urea 
Case (mEq. per 1.) (mEq. per 1.) | (mg. per 100 ml.) 
la +1 (135) +0-4 (3-5) +22 (74) 
3a 0 (136) +0-7 (4-1) + 4 (50) 
3b +8 (140) +0-4 (5:2) | +18 (72) 
4 +1 (126) —0°6 (5: | —12 (145) 
6 —14 (140) +1-8 (4-6) | +70 (120) 
7 +4 (126) +1-3 (4-9) | +42 (33) 





and slowly recovered, the abdomen becoming less dis- 
tended and the E.c.c. improving (fig. 5b). This was 
apparently due to correction of his potassium deficit judg- 
‘ing by the sudden rise in plasma concentration and increas- 
ing urinary loss after 7 days on a normal diet and 2 days 
of potassium administration. This correction was never- 
theless incomplete since a later balance study showed 
considerable potassium deficiency. A renal biopsy (fig. 6) 
showed the changes described in chronic potassium deple- 
tion (Relman and Schwartz 1955) in addition to those of 
type-2 nephritis. The tubules were affected by gross 
vacuolar changes almost occluding the lumen. The other 
patient (3a) with potassium depletion became confused 
and incontinent after diuresis. His mental state improved 
after heavy potassium medication and electrocardiographic 
changes were reversed, but the evidence that his deteriora- 
tion was due to potassium depletion is less conclusive than 
in case la. 


Effects of Drainage on Renal Function 


Changes in renal function were observed both during | 


and after drainage. Although some reference has already 
been made to individual tests, the results are best described 
over the whole period of observation. Table 1 shows that 
initially the blood-urea was normal in three patients, 
slightly raised in two, and over 100 mg, per 100 ml. in two. 
During drainage the blood-urea rose in every case (fig. 1, 
tables 11 and Iv). This nitrogen retention was associated 
with a fall in creatinine clearance towards the end of 
drainage in cases la, 5a and b, and 6. For example, in the 
latter case, renal function was initially normal but after 
drainage there was considerable deterioration (blood urea 
195 mg. per 100 ml., maximum urine-urea concentration 
9 g. per litre, creatinine clearance 25 ml. per min.). 
Peripheral circulatory failure was present in this case and 
all tests returned to normal following sodium adminis- 
tration. 

By contrast, in cases 1 and 2 renal impairment was 
prolonged, and appeared to be related to potassium deple- 
tion. In case 1 a post-drainage diuresis led to acute-on- 
chronic potassium depletion and renal function tests 
improved after potassium administration (fig. 7). At a 
later date advancing uremia was not improved by potas- 
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sium repletion, and was presumably due to progressive 
nephritis. In case 2 there was no diuresis but impairment 
of renal function tests followed drainage. Though there 
was inadequate information to diagnose potassium deple- 
tion, improvement in renal function followed treatment 
with katonium resin and potassium supplements. 

A third cause of uremia appeared to be increased 
protein catabolism. This is best illustrated by contrasting 
the renal function changes in cases 3b and 2 (fig. 8). In 
case 3 the rise in blood-urea was accompanied by a fall in 
creatinine clearance and urea excretion consistent with 
circulatory uremia as described above. In fact the 


CR, 


CR, 





(6) 


(a) 
Fig. 5—Electrocardiograms in case 1: (a) during potassium deple- 
tion; (6) during recovery following oral potassium therapy. 


observed reduction in urea excretion completely accounts 
for the rise in blood-urea (assuming a total body water of 
about 60 litres). By contrast, in case 2, urea excretion rose 
during and after drainage at a time when the blood-urea 
was rising; excretion of ammonium, creat- 





Fig. 6—Photomicrograph of renal biopsy from case 1 during 
potassium depletion. ( Xx 180.) 


returning to it after drainage. This fall in daily protein 
excretion was relative to all other factors—i.e., it was 
independent of changes in the plasma-albumin concentra- 
tion, plasma albumin/globulin ratio, or creatinine clear- 
ance, which might have been expected to produce it. 
Similar results for protein excretion were obtained in 
case 2. 
Discussion 

From the foregoing results it is apparent that several 
interrelated disorders may be precipitated by subcutaneous 
drainage. These include peripheral circulatory failure, 
diuresis, potassium depletion, impaired renal function, 
increased urea production, and alteration in protein 
excretion. 





inine, and potassium increased concurrently 
(fig. 9). A similar relationship was probable 
in case la, the blood-urea and creatinine 
clearance rising together during early drain- 
age (fig. 4). 
Effects of Drainage on Protein Excretion 
Studies of albumin excretion were made 
in case 1 and less complete observations in 
several others. 
Since urine protein is largely albumin, the 
daily protein excretion is related to the pro- 
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Provided the plasma albumin/globulin ratio 
and glomerular permeability to protein do 
not alter, a graph plotted to show this rela- 
tionship will be linear and there will be a 
negative intercept representing tubular pro- 
tein reabsorption. A departure from lin- 
earity may be due to a change in either 
glomerular permeability or tubular reab- 
sorption of protein, although a more accur- 
ate measure of albumin clearance would be 
needed to identify the actual cause. 

The relationship of daily protein excre- 
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tion to the product, plasma-albumin concen- 
tion x 24-hour creatinine clearance, was in- 
vestigated in case 1. The points obtained 0 
before and after drainage lie approximately - 
on a straight line (fig. 10); during drainage 
the relationship changed so that the points 
deviated in time sequence below the line, 


0 3 6 3 12 15 18 21 
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CREATININE CLEARANCE 


MAXIMUM URINE-UREA CONCENTRATION 


(aFter 12 hour water deprivation and a 15g.dose of urea ) 


Fig. 7—Renal function tests in two cases, related to subcutaneous drainage and 
potassium repletion. 
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Fig. 8—Factors contributing to uremia. 


The two blocks representing creatinine clearance in case 2 are 
each the average of three measurements made over one-hour 


In the early stages of drainage the biochemical disturb- 
ance consists of a fall in plasma-electrolyte concentration 
with a coincident reduction in sodium excretion. This may 
be associated with a rise in hematocrit and total plasma- 
protein concentration. The blood-urea rises yet the 
creatinine clearance and urine urea concentration may 
increase. The patient experiences thirst as the plasma- 
electrolyte tonicity falls. In terms of normal physiology 
these changes are mutually contradictory: nevertheless 
similar observations have been made in a variety of patho- 
logical states, particularly the “reaction to injury ” 
(Cuthbertson 1942, Eliel, Pearson, and White 1952; 
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The reaction-to-injury syndrome pre- 
sents certain well-defined features—name- 
ly, hyponatremia, oliguria with a concen- 
trated urine, thirst, hypovolemia, and 
increased protein catabolism—which may 
lead to uremia and potassium depletion. 
The resemblance to the sequence of events 
associated with subcutaneous drainage is 
striking and has already been noted by 
Schaeffer (1955) and Roguska and Kishu 
(1957). There are certain differences. In 
the reaction to injury the total plasma-pro- 
tein level often falls—presumably an indi- 
cation of the intensity of protein catabol- 
ism. In our subjects a rise in total protein 
was observed, although this was often 
associated with a fall in albumin concen- 
tration. Cuthbertson (1942) observed 
plasma-protein changes during the reaction 
to injury which were closely similar to our 
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Fig. 10—Protein excretion during drainage in case 1. 
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Fig. 9—Daily urinary electrolyte excretion in two cases after drainage. 





observations during cedema fluid drainage. 
Davies et al. (1959) have pointed out that 
albumin is probably a principal fuel in 
protein catabolism. It is apparent that the 
change in total proteins will be the result- 
ant of fluid-loss from the plasma and pro- 
tein destruction. In subcutaneous drain- 
age, fluid-loss apparently predominates in 
many cases. 

It has been shown that certain of these 
biochemical abnormalities may already be 
present in the nephrotic syndrome before 
treatment is begun. Thus the presence of 
increased protein catabolism is well estab- 
lished and may be associated with chronic 
potassium depletion (Fox and Slobody 
1951). From our results it appears that 
subcutaneous drainage may provoke move- 
ments of tissue fluid and electrolytes which 
aggravate metabolic disturbances already 
in existence. In this way a subclinical dis- 
order may be made manifest by the appear- 
ance of symptoms of potassium depletion, 
circulatory collapse, thirst, or uremia. 

One of the most contradictory aspects 
of the syndrome we have described is the 
association of thirst, hypovolemia, and 
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oliguria on the one hand with hyponatrzmia on the other. 
We should expect the osmoreceptor thirst mechanism to 
be depressed when the plasma becomes hypotonic. Yet 
our two patients on a free water intake drank more, and 
those on a fixed water intake complained of thirst when 
the plasma-sodium fell during drainage. It is known that 
reduction in extracellular fluid volume from many causes 
may evoke thirst even when hyponatremia is present 
(Peters 1952, Fourman 1959). However, thirst may occur 
with increasing oedema, and since the plasma volume has 
been shown to fall under these circumstances it is likely 
that hypovolemia is the effective stimulus. It is of interest 
that in one patient (case 5 in our series) who was in gross 
cardiac failure, the plasma-proteins and hematocrit fell— 
i.e., the blood-volume increased during draitiage. This 
patient was the only one in the series who failed to develop 
hyponatremia. Roguska and Kishu (1957) also observed 
that during subcutaneous drainage patients with gross 
cardiac and renal failure behaved anomalously in that the 
plasma volume rose instead of falling. 


Hypovolemia may also be responsible for the oliguria. 
In the reaction to injury there is evidence that a fall in 
volume and tonicity of the plasma is accompanied by 
release of an antidiuretic substance (Le Quesne and Lewis 
1953). A relation between plasma volume changes and 
antidiuretic activity has been shown in dogs by Henry 
and Pearce (1956) who obtained a diuresis in response to 
stretching of the left auricle and anti-diuresis when the 
plasma volume was reduced. This mechanism has been 
invoked to explain the paradox of oliguria in the presence 
of plasma hypotonicity, the assumption being that some 
prepotent stimulus to the posterior pituitary overrides the 
osmoreceptors. Further evidence for an antidiuretic factor 
is provided by our observation that during drainage several 
of our patients passed urine which was more concentrated 
(in terms of urea concentration of specific gravity) than 
was achieved after 12 hours’ water deprivation, although 
this comparison would have been more conclusive had 
vasopressin been given during the latter test. Our results 
show, moreover, that plasma hypotonicity cannot be 
explained by increased electrolyte excretion, for the reverse 
was always found. 


There is, however, an alternative mechanism which can 
account, in whole or in part, for the association of plasma 
hypotonicity with oliguria, concentrated urine, and reduced 
sodium excretion. A fall in glomerular filtration-rate, as a 
result of which a reduced filtered load of sodium is 
delivered to the tubular cells, can produce these changes 
(del Greco and de Wardener 1956). This effect on sodium 
and water excretion may occur even before inulin and 
creatinine clearance tests show any change; thus Berliner 
and Davidson (1957) found in dogs that renal-artery 
constriction insufficient to affect inulin clearance could 
lead to the formation of hypertonic urine even when a 
water load was given. In several of our patients the 
creatinine clearance was unchanged early in drainage but 
fell later, and this alternative mechanism could well have 
been operative. In two other patients, however, the 
creatinine clearance rose in the early stages of drainage as 
the plasma concentration and urine excretion of sodium 
fell. Hence it seems probable that both the antidiuretic 
factor and reduced glomerular filtration may be operative 
at different stages of subcutaneous drainage. But in either 
case there is good reason to believe that reduction in 
plasma volume is the primary cause. 


A prominent feature of the reaction to injury is en- 


hanced protein catabolism. We have already mentioned 
the evidence for excessive protein breakdown in the 
nephrotic syndrome. The results obtained during sub- 
cutaneous drainage indicate an aggravation of this process. 
Thus cases 1 and 2 showed a rising blood-urea with 
increasing creatinine clearance, and in case 2 this was 
accompanied by increase in excretion of urea, ammonium, 
and creatinine. The urine potassium loss rose con- 
currently (fig. 9). Nitrogen excreted in excess of the con- 
trol level was about 13 g. in 4 days, equivalent to some 
80 g. protein, which would be expected to release approxi- 
mately 35 mEq. of potassium if the cells were normal. The 
observed excess excretion of potassium over 4 days was 
48 mEq., giving a urine potassium/nitrogen ratio for the 
excess losses of 3-7. This high ratio suggests that, after 
drainage, potassium was lost from the cells in excess of 
that derived from protein breakdown. This is a common 
observation in the reaction to injury. Furthermore, pro- 
tein catabolism by releasing water may be partly respon- 
sible for the hyponatremia. Nevertheless the reduction 
in plasma-sodium concentration is more than can be 
accounted for by a combination of this factor and retention 
of water due to oliguria. This was confirmed by calculation 
from the balance data in cases 2 and 3b. It has been sug- 
gested therefore that excessive oxidation of fat may provide 
the additional water necessary to account for the observed 
plasma hypotonicity (Wilson, Moore, and Jepson 1958). 
An alternative explanation is the passage of sodium into 
the cells consequent on migration of potassium outwards. 
Evidence for this in gross oedema has been found by 
Laragh (1954) and it has been shown that chronic potas- 
sium depletion is a prominent feature of cedema states 
(Cort and Matthews 1954). Thus both the hyponatremia 
and potassium depletion observed during subcutaneous 
drainage cannot wholly be explained by protein breakdown 
but involve some disorder of cell-membrane permeability 
to electrolytes. 


In the preceding paragraphs we have suggested that 
changes in the blood and urine during drainage might be 
caused by hypovolemia, either through the production of 
an antidiuretic factor or due to reduced glomerular filtra- 
tion. There is another mechanism by which hypovolemia 
may augment potassium excretion with sodium retention. 
Bartter et al. (1956) showed that acute reduction in blood- 
volume was followed by a brisk increase in urinary 
aldosterone and this was aggravated by hypoproteinzmia. 
Secondary aldosteronism might thus account for the 
retention of sodium and loss of potassium in subcutaneous 
drainage. In cases 2 and 3b in the present series the 
changes in urine electrolytes during drainage were con- 
sistent with enhanced aldosterone activity; thus sodium 
excretion fell, potassium excretion rose, and the amount of 
hydrion excreted as ammonium increased (fig. 9). After 
drainage the changes in sodium and potassium excretion 
were reversed while the urine became more alkaline and in 
one case a small bicarbonate diuresis took place. The 
ammonium excretion continued to increase while 
hydrogen-ion loss fell acutely. Similarly in cases la and 
3a a large diuresis immediately followed drainage; plasma- 
sodium fell as plasma-potassium rose, there was a marked 
sodium diuresis, and the urine sodium/potassium ratio rose 
steeply (fig. 4). The rapid fall in plasma-protein and 
hematocrit levels immediately following the end of 
drainage (fig. 3) indicate a sudden rise in plasma volume 
such as might provide a sufficient stimulus for suppression 
of aldosterone secretion. 
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It is possible also that hypovolemia may contribute to 
increased protein catabolism. From observations on 
patients after hemorrhage, Flear and Clarke (1955) 
showed that protein breakdown was related to reduction in 
blood-volume and could be prevented by restoring the 
blood-volume by transfusion. 

Uremia in this series was due to multiple factors, one of 
which is increased protein catabolism. Schaeffer (1955) 
observed the development of uremia during subcutaneous 
drainage and attributed it entirely to reduced glomerular 
filtration. Whilst our results (fig. 8) confirm that this was 
present in some cases, enhanced urea production must 
have contributed in others, since in these creatinine 
clearance did not fall (it even rose) although urea excretion 
increased during the period of rising blood-urea. 

The reaction to injury has often been ascribed to various 
factors connected with surgical operations such as 
emotion, drugs, or anzsthesia (Le Quesne and Lewis 
1953). It has also been said that the reaction is harmless 
and transient (Wilson, Moore, and Jepson 1958). This 
may be true after surgery, owing to the limited duration of 
the trauma. During drainage of cedema fluid, however, the 
reaction may both last longer and lead to more severe 
electrolyte disturbances. Neither drugs nor anesthesia 
operate in producing the “ reaction to drainage” and it 
seems unlikely that emotion plays any part. In addition 
the diuresis following drainage may cause severe acute 
electrolyte depletion. It is true that isotonic fluid is 
removed, but it is incorrect to argue that no disturbance 
of electrolyte metabolism will result. This has been 
emphasised by Grossman (1957) in his review of the 
metabolic consequences of removing isotonic fluid from 
the body. 

Our conclusion is therefore that hypovolemia may be an 
important factor in producing the metabolic disturbances 
which may complicate subcutaneous drainage. The ques- 
tion of how hypovolemia develops naturally arises. It is 
known that removal of extracellular fluid tends to lower 
plasma volume (Cizek et al. 1951). The reason for this may 
be that reduction in tissue pressure due to drainage dis- 
turbs the equilibrium across the capillary membrane so 
that fluid passes from plasma to the tissues. Central 
venous pressure was not measured in the present investi- 
gation, but a reduction was noticed during drainage in 
case 6, a patient with cardiac failure. A fall in venous 
pressure during drainage has been observed (Schaeffer 
1955), and was associated with increased plasma-proteins, 
hyponatremia, renal water retention, and potassium 
depletion. 

The observation that protein excretion fell during 
drainage may be interpreted as further evidence of hypo- 
volemia. A rise in venous pressure due to heart-failure or 
the lordotic posture increases protein excretion. More- 
over the results of albumin infusion provide evidence that 
changes in protein excretion correlate with variations in 
plasma volume and veaous pressure (Gregoire et al. 1958). 
This supports the view that the fall in protein clearance 
during subcutaneous drainage was secondary to a fall in 
plasma volume. It is probable, however, that other factors 
influence protein excretion. 


Practical Implications 


We may conclude that, though subcutaneous drainage 
is a very useful procedure for relieving cedema resistant to 
other treatment, it is not free from metabolic dangers. 
These are largely due to the aggravating effect of drainage 
on disorders of function already present in the nephrotic 


syndrome. Acute hypovolemia is the main result. Acute- 
on-chronic potassium depletion may occur, particularly 
when diuresis follows drainage. Uremia may follow 
anuria due to circulatory failure; more often the patient 
undergoes a transient metabolic disorder with impaired 
renal function from which a slow recovery is made. It is 
easy to prevent these effects when their causes are under- 
stood. Where serious hypovolemia occurred in our cases, 
treatment with salt by mouth produced obvious improve- 
ment. This does not necessarily mean that the patients 
were suffering from whole body-sodium depletion, but 
rather that their hyponatremia was related to acute shifts 
of electrolyte and water within the body in response to 
hypovolemia. A sudden increase in salt intake would tend 
to produce a rapid increase in the extracellular-fluid 
volume, counteracting the effects of drainage. Prevention 
of the severe metabolic changes would be preferable; for 
salt administration, while bringing transient relief, defeats 
the object of drainage. The metabolic abnormalities 
appear to be related in degree to the speed of drainage, 
and a slow steady drainage, if necessary in two stages, 
seems to be the best way to avoid acute collapse. However, 
a wide individual variation of susceptibility to these effects 
exists, and it is wise to take the blood-pressure twice daily 
and measure the plasma-sodium and hematocrit fre- 
quently, so that drainage may be stopped as soon as 
marked metabolic changes appear. Nausea, thirst, and 
faintness are useful premonitory symptoms. Drainage 
should not be undertaken if recent heavy treatment with 
diuretics has been used. In view of the risk to potassium- 
depleted subjects it is wise to give oral potassium supple- 
ments, in doses which the patient’s kidneys can handle 
safely, before, during, and after drainage. As dangerous 
hyperkalemia is a possibility if drainage causes renal 
impairment, the plasma-potassium level should be 
measured daily during drainage or diuresis if oral potas- 
sium has been prescribed. 

The changes in protein excretion and renal function 
accompanying drainage appear to be related entirely to the 
metabolic effects of fluid loss, particularly plasma-volume 
changes and potassium depletion. These changes may 
cause confusion by suggesting an alteration in the activity 
of the nephritis when in fact they are due to reversible 
disorders of function. It is, however, possible that, if 
these disorders of electrolyte metabolism are prolonged, 
irreversible renal damage may occur and the nephrotic 
syndrome may be aggravated. 


Summary 

Ten instances of subcutaneous drainage of cedema fluid 
have been studied, nine in patients with glomerulo- 
nephritis. ; 

Drainage gives rise to complex metabolic changes which 
are largely an exaggeration of the features of the nephrotic 
syndrome. They include circulatory collapse, acute potas- 
sium depletion, and uremia. Alterations in protein 
excretion also occur. 

The origin of these changes is discussed; evidence is 
presented that an acute reduction in plasma volume is 
their main cause, and a parallel is drawn with the changes 
in the “‘ reaction to injury ”’. 

The dangers of drainage and the means of their preven- 
tion are described. 

We are indebted to Prof. Clifford Wilson and Dr. J. M. Ledingham 
for much helpful advice and criticism, to Dr. R. R. Bomford for 
allowing us to publish data from one of his patients, and to Dr. 


William Evans for the electrocardiograms. Dr. J. Ross performed 
the renal biopsy. Many of the biochemical estimations were made by 
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the staff of the clinical laboratory, directed by Dr. H. B. May. It is 
a pleasure to acknowledge the help of the nursing staff and dietitians. 
Mr. John King kindly ‘prepared the photomicrograph. 


Addendum 
Since this was written two papers have appeared con- 
taining applications of the renal counter-current concen- 
tration theory (Levinsky et al, 1959, Bricker et al. 1960). 
They offer an interesting explanation for the observation 
of high urine concentration and pathological water 
retention during periods of reduced glomerular filtration. 
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THERE are 22 pairs of autosomes in man, and it is 
possible that 22 syndromes of autosomal trisomy exist; 
some, however, may be incompatible with intra-uterine 
life. Mongolism is due to trisomy of one of the smallest 
chrosomes (Lejeune et al. 1959) and, as it seems reasonable 
to suppose that the larger the extra autosome the worse 
the disturbance, most other trisomic syndromes might be 
expected to be at least as severe. In man such aberrations 
would probably lead to generalised disorders of shape and 
size and to multiple structural abnormalities rather than 
to a single localised deformity. 

* Present address: M.R.C. Group for Research on the General 


Effects of Radiation, Department of Radiothrapy, Western 
General Hospital, Crewe Road, Edinburgh, 4 
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Fig. 1—Appearance of the child showing triangular mouth, low-set 
ears, and position of hands. 


One such syndrome is, we believe, exemplified by the 
following case. 

Clinical Record 

The infant, a girl, was delivered at term by cesarean section 
(Mr. G. S. Lester) at Marston Green Maternity Hospital on 
May 22, 1959. 

Her mother and father, aged 31 and 32 respectively, and her 
brother, aged 6, are healthy. Between the births of her two 
children the mother had two miscarriages. During this preg- 
nancy hydramnios was suspected, and she had mild toxemia. 
Cesarean section was carried out because of disproportion. 

The birth weight was 5 Ib. 1 oz., length 17 in., head circum- 
ference 13'/, in. Some unusual features were immediately 
obvious: an odd-shaped head with wide occipitoparietal and 
narrow frontal diameters; a broad and flat bridge of the nose; 
low-set ears; a small mouth, inadequate for breast-feeding; 
webbed neck; hypermobility of the shoulders, so that they 
could almost be made to meet; and very short big toes with 
webbing between the 2nd and 3rd. 

On the second day a loud systolic murmur was noted, with 
its maximum intensity in the 4th left intercostal space near the 
sternum; the 
femoral pulses 
were normal. 
During the 
first week of 
life she had 
several cyano- 
tic attacks 
and transient 
jaundice; then 
her condition 
improved and 
after four 
weeks she was 
discharged. At 
six weeks she 
again became 
jaundiced. She 
was admitted 
to Little Brom- 
wich Hospital 
and, after 
investigation had shown the jaundice to be obstructive, was 
transferred to the Children’s Hospital, Birmingham. 

She was then 9 weeks old and weighed only 6 lb. 3 02z.; 
length 191/, in.; head circumference 14'/, in. Some other 
features had now become obvious (figs. 1 and 2)—a triangular 
mouth, a receding chin, and a wide-open metopic suture. The 
ears were long and oblique, the main axis lying downwards, 
forwards, and inwards. All the components of the ear were 
present, but their relative proportions were abnormal. In 
particular there was an abnormally great distance between the 





Fig. 2—Photograph showing shape of head and 
of ears. 
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crus antihelicis and the helix margin, giving the ear a pixie-look. 
The chest was shield-like with nipples almost in the anterior 
axillary line; the fingers and toes were short and stubby with 
short irregular and flat nails; the fingers were tightly clenched 
though they could be straightened. The carrying-angle of the 
elbow was normal and the external genitalia were normal. The 
liver was enlarged. The systolic blood-pressure was 130 mm. 
Hg. Mental development was retarded: she did not smile, 
focus, or listen to voices. 

Investigations allowed us to rule out the following conditions 
as causes of the jaundice: galactosemia, syphilis, toxoplasmosis, 
Weil’s disease, glandular fever, and hemolytic disease of the 
newborn. 


Summary of Other Investigations 
Urine.—No inclusion bodies seen. 

Blood.—White cells: drumsticks present. Group A Rh+-. Hapto- 
globins type 2 : 2; transferrins type C. 

Buccal smear.—Chromatin-positive. 

X-rays (R. Astley).—On screening of the chest, the heart was seen 
to be moderately enlarged with a rather globular shape; some pul- 
monary plethora. The descending aorta had an uneven contour in 
its upper part. The appearances suggested left-to-right shunt. 
Skeleton: bone age normal; skull, clavicles, and cervical spine 
normal; thorax dome-shaped. Pelvis: iliac index normal according 
to the data of Caffey and Ross (1956). 


Progress 

The jaundice persisted, uninfluenced by a ten-day course of 
prednisolone. After a needle biopsy of the liver (see below) 
an exploratory operation was performed by Mr. Arnold 
Gourevitch, on Sept. 21: the liver was greatly enlarged, the 
gallbladder was small and contained bile; the right, left, and 
common hepatic ducts and the common bile duct were present 
but very small. The ovaries, fallopian tubes, and uterus were 
normal. Cholecyst-jejunostomy was carried out and biopsy 
specimens obtained from the liver and right ovary. After 
operation the jaundice deepened and bleeding occurred from 
the wound and into the bowel. Despite repeated blood- 
transfusions the infant died on Oct. 2. 


Pathological Findings 
Liver Biopsy 
The needle biopsy and that taken at laparotomy showed the 
appearances of giant-cell hepatitis (fig. 3). The portal tracts 
and peripheral parts of the lobules were normal. The central 
parts contained numerous bile thrombi and showed disorganisa- 
tion with multinucleated giant cells and interstitial fibrosis. 


Biopsy of Right Ovary 
Normal ovarian tissue with a normal complement of immature 
and maturing follicles. 


Necropsy 
The external features have already been described. 
Hemorrhage from the cholecystojejunal anastomosis filled 





Fig. 3—Low-power view of centrilobular zones of liver showing 
many multinucleated giant liver cells. (Haematoxylin and eosin.) 


the small and large intestine. The mesentery was unfixed. The 
liver was firm, was considerably enlarged, and had a smooth 
external surface. The cut surface was green and the lobular 
pattern accentuated. The intrahepatic bileducts were not 
dilated. The common bileduct was small in calibre but 
patent, and its mucosa was bilestained. The hepatic and 
cystic ducts were not dissected out, because of adhesions. The 
heart weighed 41-5 g. Both ventricles were hypertrophied and 
dilated and there was a high ventricular septal defect, 0-6 cm. 
in diameter. The ductus arteriosus admitted the passage of a 
probe 2 mm. in diameter. The /eft ovary and the remaining 
part of the right ovary were normal. The spleen was moderately 
enlarged, firm, and showed congestion of the pulp and slightly 
increased trabecular markings. The thymus was markedly 
involuted and lay behind the innominate vein. The skull 
showed a patent metopic suture continuous with a wide 
anterior fontanelle. The anterior third of the falx cerebri was 
narrow and did not extend for the normal distance into the 
longitudinal cerebral fissure. The brain was slightly under- 
weight (456 g.). In both frontal lobes and the left parietal 
lobe the gyri were unusually prominent but not irregular; the 
sulci were wide and there was a moderate excess of subarachnoid 
fluid. The arachnoid, like the falx, did not penetrate deeply 
between the two frontal lobes but there was no abnormal 
continuity of cerebral tissue crossing the midline. Slicing 
after fixation showed no further abnormality. There was slight 
but definite thoracic scoliosis. The sternum was thinner than 
normal and wide, and contained two long thin centres of 
ossification. 

Histological examination of a portion of liver from near the 
hilum showed normal portal ducts and bileducts. There was 
fibrosis in the centrilobular zones with considerable loss and 
disorganisation of liver cells. Many were arranged in acinar 
groups. Cells with three or four nuclei were common but there 
were few giant cells. Three small extrahepatic bile ducts were 
seen in the hilar tissue. One contained granular bile pigment. 


Cytological Examinations 


Tissue specimens were removed during postmortem 
examination three hours after death. These were 
collected in sterile Glaxo medium 199 and set up in tissue 
cultures twenty hours later using the method described 
by Harnden (1960). Samples of ovary and kidney proved 
to be infected and these were discarded but successful 
cultures were established from skin and muscle taken from 
the scapular region. Cytological studies on the muscle 
culture were carried out ten days after the tissue was 
established in culture and on the skin culture after 
twenty-one days. These showed that the great majority 
of cells from both cultures contained 47 chromosomes: 











Chromosome counts Sex 
Tissue T chromo- 
<45 | 45 46 47 48 > 48 somes 
Skin .. ve 1 "als 22 3 xX 
Muscle .. 1 es 2 35 re XX 


























Counts other than 47 can probably all be attributed to 
technical errors such as breakage of cells during prepara- 
tion. Six cells from the muscle culture and five cells 
from the skin culture were carefully analysed and all 
showed that there were 5 chromosomes resembling pairs 
17 and 18 (Ford et. al. 1958) of the normal comple- 
ment in size and position of the centromere (fig. 4). On 
the basis of examination of the analysed cells and of 
other cells not completely analysed, it was decided that 
there were 3 chromosomes indistinguishable from the 
no. 17 chromosomes of the normal complement. The 
most likely explanation for the defect is that the extra 
chromosome has arisen as a result of non-disjunction 
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during gametogenesis in one of the parents, and that the 
patient was therefore trisomic for the no. 17 chromosome. 


Discussion 


The main abnormalities were an odd-shaped skull, 
low-set and malformed ears, a triangular mouth with 
receding chin, webbing of the neck, a shield-like chest, 
short stubby fingers and toes with short nails, webbing 
of toes, ventricular septal defect, mental retardation, and 
neonatal hepatitis. The presence of the hepatitis was 
probably fortuitous but the constellation of other abnorm- 
alities is consistent with the type of disorder to be 
expected from autosomal trisomy, and it seems likely 
that it may denote a clinical syndrome as specific as 
mongolism. 

The nomenclature and classification of syndromes in 
which multiple defects occur in association with webbing 
of the neck are confused, but it now seems possible that 
chromosomal studies of such cases will lead to clarifica- 
tion. However, until agreement has been reached on a 
system of numbering or lettering the human chromo- 
somes it would be premature to advance a new name for 
the syndrome described in this paper. 

In the meantime, we suggest that, of the several 
eponymous syndromes described, only the term “ Turner’s 





Fig. 4—Chromosomes of cell ( x approx. 800). 


syndrome ”’ (Turner 1938) should be retained, and 
that it should refer to females with varying degrees of 
gonadal dysgenesis and some of several associated 
abnormalities. Of these, short stature, neck webbing, 
and cubitus valgus occur most commonly; lymphcedema 
of the extremities, congenital heart-disease, peculiar ears, 
renal anomalies, a shield-like chest, osteoporosis, and 
osteochondrosis of the spine, and many others, have also 
been described. Most cases are chromatin-negative. The 
majority so far examined have been shown to have an 
XO sex chromosomal constitution (Ford et al. 1959, 
Fraccaro et al. 1959) or are XO/XX mosaics (Ford 1959). 
Our patient with normal ovaries, normal sex chromatin, 
normal sex chromosomes, and an abnormal set of auto- 
somes cannot be regarded as an example of this syndrome. 

Some features of Turner’s syndrome were included by 
Ullrich (1936) in his definition of the Bonnevie-Ullrich 
syndrome, and our case might be regarded as an example 
of the latter condition. However, in later writings 
Ullrich (1938, 1949) has unfortunately so widened the 
Scope of this syndrome, in which he now includes such 
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Fig. 5—Chromosomes arranged in pairs. 


diverse abnormalities as congenital amputations, hygroma, 
popliteal webbing, and agenesis of the cranial nerve 
nuclei, that the term lacks precision. Another disadvan- 
tage inherent in its use is the eponymic implication that 
these conditions are analogous in their ‘genesis to the 
familial anencephaly in the mouse which has been 
extensively studied by Bonnevie (1934). Further in the 
English-speaking countries the term Bonnevie-Ullrich 
syndrome is widely used as a synonym for Turner’s 
syndrome (e.g., Nelson 1959). 

A few cases similar to the present one have been 
reported. 

Bizarro (1938) described a mentally defective boy 

with widespread abnormalities including webbing of the 
neck and low ears. James (1952) described a mentally 
defective boy of 2 years, with low ears, webbing of the 
neck, slight webbing of the middle and ring fingers, 
inward curving of the little finger, and a loud systolic 
murmur. The photograph shows short big toes. Rossi 
and Caflisch (1951), classifying the various types of 
webbing, described, as an example of “ status Ullrich 
bilateralis ”’, a 12-year-old girl of short stature with 
webbing of neck, low-set malformed ears, a shield-like 
chest, and widely set eyes. Puberal development was 
normal. 
These three cases and ours do not differ more from 
each other than would four arbitrarily selected 
mongols, and the possibility of chromosomal 
identity seems possible. For further clarification 
it seems essential that other similar syndromes 
should, when possible, be described in association with 
chromosomal studies. 

It remains to be explained how some of the multiple 
abnormalities associated with an additional autosome in 
our case may also occur in association with a missing sex 
chromosome in Turner’s syndrome. 


Summary 

A female infant presenting with a peculiar facies, 
webbing of the neck, congenital heart-disease, neonatal 
hepatitis, and many minor abnormalities was found on 
postmortem chromosomal study to have an extra 
chromosome apparently identical to the 17th pair (Ford’s 
nomenclature). This is the second condition of auto- 
somal trisomy to be reported in man. 

We are grateful to Dr. C. E. Ford and Prof. D. H. Hubble for 
much help with the preparation of this report; to Dr. Elizabeth 
Robson for defining the haptoglobin and transferrin types; to Dr. 
Sylvia Lawler for attempting to determine the blood-groups from 
an old specimen of blood taken before extensive transfusion; to 
Miss C. M. Scammell for technical assistance; to Mr. D. B. Peakman 
for the photographs. 
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MULTIPLE CONGENITAL ANOMALY 
CAUSED BY AN EXTRA AUTOSOME 


Kraus PATAU Davin W. SMITH 
Ph.D. Berlin M.D. Baltimore 
EEvA THERMAN STANLEY L. INHORN 
Ph.D. Helsinki M.D. New York 

Hans P. WAGNER 


M.D. Berne 
From the Departments of Pathology and Pediatrics, Medical School, 
University of Wisconsin, Madison, Wisconsin 

SINCE the introduction of new methods which made 
possible the reliable determination of the chromosome 
number in man and the identification of individual 
chromosomes or at least groups of chromosomes, it has 
become evident that the presence of the normal comple- 
ment of exactly 22 pairs of autosomes and 2 sex chromo- 
somes is essential for normal development. 


Abnormal chromosome numbers are most likely to 
arise by non-disjunction in the first meiotic division. 
Should this happen to the sex chromosomes in either 
parent, fertilisation will result in one of four abnormal 
sex-chromosome constitutions. Of these possibilities one, 
YO, would unquestionably be lethal. All of the remaining 
combinations have been observed. XO, with a total of 
45 chromosomes, causes gonadal dysgenesis (Ford, Jones, 
Polani, de Almeida, and Briggs 1959), and XXY chromatin- 
positive Klinefelter’s syndrome (Jacobs and Strong 1959, 
Ford, Jones, Miller, Mittwoch, Penrose, Ridler, and 
Shapiro 1959). XXX results in disturbances (Jacobs, 
Baikie, Court Brown, MacGregor, Maclean, and Harnden 
1959) that seem to indicate merely an cestrogen deficiency. 
On genetical grounds it was not to be expected that the 
addition of an autosome to the normal complement would 
have a similarly restricted effect. Only one type of auto- 
somal trisomic has been reported to date, and although 
the extra chromosome is one of the two smallest auto- 
somes of the haploid set, its presence in triplicate results 
in mongolism (Jacobs, Baikie, Court Brown, and Strong 
1959, Lejeune, Turpin, and Gautier 1959). 

It was to be expected that other autosomal trisomics, if 
they should be at all viable, would also display multiple 
congenital disturbances. During a search among infants 
afflicted with such anomalies we have recently found two 
clinically similar cases, a boy and an unrelated girl, each 
with 47 chromosomes. The syndrome is quite distinct 
from mongolism and includes anomalies of ears, hands, 
and feet, a small mandible, apparent mental retardation, 
spasticity, and a congenital heart defect. The heart 
defect proved fatal at 2 and 21/, months of age. The 
cytological analysis is still in progress; it seems that the 
extra chromosome belongs to the E group (in our classi- 
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fication as proposed in fig. 2). The present communica- 
tion concerns a third type of autosomal trisomic which is 
distinct from mongolism as well as from the above- 
mentioned syndrome. 


Clinical Data 

The patient, a full-term female infant, was born in 
January, 1959, and is still alive (February, 1960). 

This was her mother’s first pregnancy. Both parents are 
Caucasian; they were 25 years of age and in good health at the 
time of conception. A survey of the parental family trees 
disclosed 3 first cousins, 7 aunts and uncles, and 31 great-aunts 
and great-uncles with no reported anomalies. The parents 
had 89 first cousins, of whom 1 had a lumbar meningocele. 
One of the patient’s 88 second cousins has a clubfoot deformity, 
another a congenital shortness of one leg. The grandparents 
are said to be normal. Thus among 224 relatives of three 
generations only three anomalies were found, none similar to 
those observed in the patient. 

At 6 months’ gestation the mother had an influenza-like 
illness. She received no X-ray exposure during the pregnancy 
and experienced no 
bleeding. At birth, 
the patient weighed 
6 lb. 5 oz. and was 
19 in. in length. 
Intermittent cyan- 
osis was noted in 
the first 3 postnatal 
hours and oxygen 
was administered in 
an incubator during 
the first 3 days. No 
cyanosis has been 
observed since. 

The infant was 
first seen at the age 
of 1 month by one 
of us (D. W. S.). 
She appeared to be 
a well-nourished in- 
fant with the fol- 
lowing anomalies: 
apparent anoph- 
thalmia, hare lip, 
cleft palate, and 
polydactyly of the 
left foot (fig. 1). 
She weighed 7 Ib. 
13 oz., was 21-0 in. 
long, and had a head circumference of 14-25 in., and a chest 
circumference of 14-0 in., all of which are within the normal 
range. The appearance of the external genitalia was that of a 
normal female infant. 

The cranium was normal in size and contour and could 
not be transilluminated. Poor ossification of the cranial 
bones with wide membranous gaps between them was revealed 
by X-rays. When the eyelids, which seemed to be normal, 
were pried open no organised ocular tissue could be seen or 
palpated. The condition of the posterior orbit remains 
unknown as no biopsy was taken. The bilateral hare-lip 
deformity was worse on the right side. The cleft in the palate 
was complete. The left ear was smaller than the right. In the 
6th toe of the left foot X-rays disclosed normal phalanges 
based on a fully developed 6th metatarsal. Both thumbs were 
maintained in a flexed position. Upon their passive extension 
two small “ clicks ” were palpable at the metacarpal-phalangeal 
joint, an anomaly sometimes called “‘ trigger thumb ”’. 

A grade-111 rough systolic murmur was audible to the left 
of the sternum with maximal intensity over the 2nd to 3rd 
intercostal spaces. The blood-pressure in the right arm was 
90 mm. Hg by flush technique and the pulse-rate was 120. 
Chest X-rays and fluoroscopy revealed a globular heart of 





Fig. 1—The patient. 
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and which is well within the range of non- 
mongoloids. This index, in conjunction 
with the clinical picture, justifies the con- 
clusion that the patient is not a mongoloid. 
It will be seen that the cytological analysis 
leads to the same conclusion. 


Cytological Observations 


The chromosomes were studied in cells 
from bone-marrow cultures. The culture 
technique followed was essentially that 
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recommended by Ford, Jacobs, and 
Lajtha (1958). 

Marrow specimens were obtained by aspira- 
tion first from the right tibia, later from the 
left tibia, and still later again from the right 
tibia. In the case of the first two specimens 
only the buffy layer of the centrifuged marrow 
was cultured in saline with AB serum from a 
blood-bank. The third specimen, without 
centrifugation, was put into a culture medium 
(about 0-25 ml. marrow per 4-0 ml. medium) 
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Fig. 2—The 47 chromosomes of a cell from the bone-marrow of the right tibia. The 


D group contains 7 instead of, as normal, 6 autosomes. 


normal size with the main mass of the heart projecting in a 
convex manner to the right. The aorta was seen to descend 
on the left. Pulmonary vascularity was increased. The electro- 
cardiogram was interpreted as showing a vertical position with 
marked right axis deviation. The clinical impression was a 
rotational anomaly with intraventricular septal defect. 

Non-elevated simple capillary hemangiomata were present 
on the nasal bridge, both upper eyelids, the posterior neck, 
and scattered small areas on the forehead and lower back. A 
neurological study showed that the infant moved all extremities 
with fair muscular tone. The deep tendon reflexes were 
normal. A fair Moro reflex was elicited by sudden movement, 
but no such reaction was provoked by a loud sound. As the 
infant showed no response to sound she was considered to be 
deaf. In a subsequent evaluation at 5 months of age it was 
estimated that she performed at the developmental level of a 
1-month-old. Since the age of 3 months she has had frequent 
brief seizures of myoclonic type. 

Laboratory studies of urine and blood yielded normal 
values, as did measurements of the concentrations in the serum 


CHROMOSOME COUNTS IN BONE-MARROW MITOSES 











Specimen Chromosome number Number of 
from 44 45 46 47 48 49 mitoses 
Right tibia zs ate Gs 4 oe 1 5 
Left 55 a a ate 1 6 as oe vf 
Right ,, oe os ae 2 37 e% in 39 
Total we ee es 3 47 sh 1 51 











of CO,, chloride, sodium, potassium, calcium, phosphorus, 
serum alkaline phosphatase, total protein, and fasting blood- 
sugar. 

Particular attention was paid to the question whether 
the patient might be an atypical mongoloid. She does have 
simian creases in the palms of both hands, but in every 
other aspect of the physical evaluation she did not appear 
mongoloid. X-ray photographs of the pelvis were normal 
for her age. She lacked the hypotonia usually evident in 
an infant mongoloid. In addition, the skin patterns of 
the hands and feet render mongolism very unlikely. We 
are obliged to Dr. Irene A. Uchida for a detailed analysis 
of these patterns. Their overall logarithmic index is 
—1:81, a value which is smaller than that found by 
Walker (1957) in all but 2 of 150 investigated mongoloids 


ie 23, consisting of equal parts of Hanks’ balanced 

G saline (with antibiotics, adjusted to pH 7-4) 
and fat-free serum collected from an AB donor 
after fasting. The first two specimens yielded 
only a few countable mitoses; the third pro- 
duced an abundance. Observations on bone-marrow from other 
individuals also suggest the last-described technique to be 
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Fig. 3—A cel! ,with 47 chromosomes, including 7 of the D group, 
from the bone-marrow of the left tibia. The letters designate 
chromosome groups as in fig. 2. 
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superior; but it, too, often fails to provide more than a few 
usable mitoses. 

The cultures, 4 ml. aliquots in 25 ml. screw-cap tubes, were 
kept for approximately 24 hours at room temperature, then 
for 5 hours in an incubator at 37°C, and after the addition of 
colchicine for 2 more hours in the incubator. The colchicine 
concentration in the culture medium was 0-0001%. Sodium 
citrate was used as by the above authors. After fixation in 
1:3 acetic alcohol, the material was either left in 75% alcohol 
in a refrigerator for future use or stained immediately by the 
usual Feulgen procedure. The squashing was done in 45% 
acetic acid. Thereafter the slides were either made semi- 
permanent by surrounding the coverslips with Kroenig cement 
or mounted in ‘ Euparal’. To that end the preparations were 
frozen on dry ice, the coverslips pried off, and the slides 
passed through 95% into absolute alcohol. 

Semipermanent slides have the advantage that micro- 
scopically controlled additional squashing can be applied. 
This often renders the chromosomes countable in a cell that 
was not suitable before. Even more important, sufficiently 
severe squashing tends to spread the chromatids of the smaller 
chromosomes in a horizontal plane, an almost necessary condi- 
tion if the latter are to be reliably classified. It matters little 
that squashing, when carried that far, may distort some of the 
larger chromosomes (see fig. 2). 

Chromosomes were counted for the record only when their 
arrangement suggested that none had been lost by over- 
squashing. Absolute assurance on this point is impossible; 
indeed, in one instance of repeated squashing we observed 
a chromosome being expelled from a cell that continued to have 
an unbroken appearance. However, such cases are evidently 
rare. The outlay of the chromosomes of each cell judged to be 
acceptable in the above sense was first sketched. The decision 
to count them for the record was made by two of us (K. P. and 
E. T.) who had both to be satisfied that the sketch contained 
no errors. We refrained from any attempt to ascertain the 
chromosome number before this decision. Thereafter the 
count obtained from the drawing was not open to further 
revision. It is obviously impossible to estimate, without a 
deliberate count, the number of some 46 scattered chromosomes 
with any precision. Therefore; the above procedure will 
ensure that, within the narrow range of chromosome numbers 
which are of any interest in the present context, subconscious 
bias can affect neither the selection of cells to be counted nor 
the counts themselves. A very few cells with less, mostly much 
less, than 44 chromosomes were discarded, as were polyploid 
mitoses which seem to occur in every bone-marrow. 

It is evident from the table that the basic chromosome 
number of the patient is 47. As this number predominates 
in the marrow of both tibias the possibility of mosaicism 
can be dismissed. The few cases with numbers other than 
47 may have come about in part by loss of chromosomes 
during preparation, in part by counting errors; but we 
would not rule out the possibility of having encountered 
an occasional cell with an atypical chromosome comple- 
ment. 

There was no lack of cells in which all chromosomes or 
major groups of them could be analysed. In all suitable 
cells with 47 chromosomes an apparently entirely normal 
female complement was found, including 4 small chromo- 
somes (group G in fig. 2) and 16 of the group to which 
the X chromosomes belong (group C in fig. 2). The 
presence of two X chromosomes was further borne out 
by buccal smears, fixed and stained v“th acetic orcein, in 
which 25 out of 100 nuclei were chrom: tin-positive. The 
extra chromosome belongs to the group of medium-sized 
acrocentric autosomes (D in fig. 2). In at least five cells 
all 7 D chromosomes were about as clear as in fig. 2, each 
showing the very small short arm characteristic for this 
group. There were, of course, still other cells—e.g., that 
of fig. 3, in which all 7 D chromosomes could he identified. 





We cannot say to which of the three pairs of the D 
group the extra chromosome belongs, the reason being 
that we cannot identify the individual pairs. It will be 
pointed out elsewhere that the “ pairing-off ”’ of chromo- 
somes by size in the case of this, as of certain other groups, 
is almost meaningless because it neglects the not at all 
negligible random variation of the apparent chromosome 
length. One of the D pairs has a minute satellite (Tjio 
and Puck 1958, Chu and Giles 1959). We have seen it, 
but too infrequently—even in orcein slides made for this 
purpose—to have much hope that the presence or absence 
of a satellite at the extra chromosome could be established 
with the present technique. 


Discussion 

It will, we presume, not be doubted that the observed 
abnormality of the chromosome complement is the cause 
of the clinical anomalies; but the question could be raised 
whether the extra chromosome might not be a trans- 
location chromosome which merely happens to have the 
size and shape of a D chromosome. If so, the chromosome 
piece actually duplicated could be considerably shorter 
than a whole D chromosome. Suffice it to say that for 
various reasons we consider this unlikely in the present 
case and that we are confident future findings will confirm 
the extra chromosome to be a genuine D chromosome. 
If it is, the present combination of a specific cytological 
situation with a certain pattern of anomalies is bound to 
be encountered again. In independent cases of trans- 
location a similar clinical pattern might reoccur but would 
not consistently coincide with the presence of an extra 
chromosome of the D type. 


Trisomy no doubt always has its origin in non-dis- 
junction. The latter represents, if the original chromo- 
some complement is structurally homozygous, a meiotic 
or (more rarely) a mitotic malfunction. Such an accident 
can involve any chromosome, even though some chromo- 
somes may be much more prone to it than others, depend- 
ing on their length and centromere position. We suspect 
that non-disjunction occurs occasionally in the healthiest 
of tissues. The frequency of this as of any malfunction 
is, however, apt to be influenced by genetical and environ- 
mental factors. One need not be surprised that there is a 
correlation between the incidence of mongolism, now 
understood to result from non-disjunction, and the age 
of the mother, which, after all, is to the oocyte an environ- 
mental factor. This strong positive correlation is not 
likely to be restricted to one particular chromosome. In 
consequence, we should expect that the frequency of 
trisomics other than mongoloids will also be found to 
increase with the age of the mother. This appears to be 
the case. Out of four such trisomics observed so far only 
the present patient has a young mother. The mothers 
of the two autosomal trisomics of another type that had 
been mentioned in the introduction were both about 46 
years of age at the time of conception. The mother of 
the XXX female reported by Jacobs, Baikie, Court Brown, 
MacGregor, Maclean, and Harnden (1959) was 41 years 
of age at conception. These are not likely to be mere 
coincidences. 


Of the 22 conceivably viable types of autosomal tri- 
somics three have been found so far. How many more 
are viable is not known, but it seems certain that not all 
of them are. As each of the viable ones will probably 
show a clinically distinguishable syndrome, we may 
expect that an etiologically unique group of a limited 
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number of “ autosomal trisomy syndromes ” will become 
established. To the human geneticist these will be of 
continuing interest; he will in particular look forward to 
cases in which the presence of known genes in the parents 
can be related to peculiarities in the trisomic child. It 
seems likely that every component anomaly of a trisomy 
syndrome reflects, by way of a dose effect of gene action, 
the presence in the respective chromosomes of at least one 
gene locus that plays a prominent role in the normal 
development of the afflicted organ; indeed, we suspect 
that many of the trisomy anomalies can also be produced 
individually in euploid persons by the heterozygous or 
homozygous presence of a suitable mutated allele of the 
responsible gene. Polydactyly and hare lip with cleft 
palate in the present patient may be cases in point. These 
also suggest that trisomy may become instrumental in 
establishing for the first time autosomal linkage groups in 
man. , 
Summary 

The patient, a girl infant, has 47 chromosomes, the 
extra chromosome being one of the medium-sized 
acrocentric autosomes. 

The presence of this extra chromosome is regarded as 
the cause of the following observed combination of 
congenital anomalies: 


Cerebral defect Simian creases 

Apparent anophthalmia ‘“ Trigger thumbs ” 

Cleft palate Polydactyly 

Hare lip Capillary hemangiomata 
Heart defect 


We wish to thank Mr. H. Montague and Mr. J. Tiedt from the 
photographic laboratory for technical assistance. 

The work has been supported in part by a grant from the U.S. 
Public Health Service (C-3313) and by an institutional grant from the 
American Cancer Society, Inc. 


Addendum 
Since this report was written, another patient, an 
unrelated female infant, has been found to combine a 
similar set of congenital anomalies with possession of an 
extra D chromosome which no doubt is the same as the 
one in the present case. 
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“*, .. Salesmanship includes the art of displaying small assets 
in a convincing way. The late Lord Duveen (who made a 
fortune by selling pictures) possessed this gift. When he took 
his small daughter to the sea-side for the first time he exhorted 
her to paddle. She put one toe in the sea, said it was too cold, 
and refused to try any more. Lord Duveen gathered some 
driftwood and lit a fire. He filled the child’s bucket with sea 
water and heated it till it was nearly boiling. Then he emptied 
the steaming liquid into the vast cold sea. ‘ Go on, try again 
now,’ he urged her. She cautiously tried one toe. ‘ Oh, thank 
you. That’s much better,’ she said, and paddled happily for 
the rest of the afternoon. The results of pharmacological treat- 
ment mostly depend upon similar salesmanship by the doctor.” 
—Dr. RicHarD AsHER, Middx. Hosp. F., Feb. 1, 1960, p. 7. 
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It has long been known that children with chronic 
uremia may develop a form of rickets, and it has been 
realised more recently that uremic adults sometimes de- 
velop florid osteomalacia (Stanbury 1957). These dis- 
orders can be corrected by vitamin D which, given in 
high dosage, promotes the intestinal absorption and 
bodily retention of calcium and phosphorus (Stanbury 
and Lumb 1959). In patients with azotemic rickets or 
osteomalacia one can usually find also histological (Follis 
and Jackson 1943, Berner 1944, Ball 1959) and frequently 
radiographic evidence of osteitis fibrosa which, in agree- 
ment with Gilmour (1947), we believe to result from 
secondary hyperfunction of the parathyroid glands. As 
the rickets or osteomalacia heals during treatment with 
vitamin D, the accompanying radiographic changes of 
secondary hyperparathyroidism disappear, and it seems 
likely that treatment causes involution of the hyperplastic 
parathyroid glands (Stanbury and Lumb 1959). In 
exceptional patients with chronic uremia, osteitis fibrosa 
is the dominant or only osseous lesion and the clinical, 
pathological, and radiographic features may then be 
indistinguishable from those of primary hyperparathy- 
roidism. At necropsy in such cases it is usual to find 
massive enlargement of the parathyroid glands, and the 
condition might reasonably be classified as uremic or 
azotemic hyperparathyroidism. In azotemic hyper- 
parathyroidism as thus defined, the serum-phosphate is 
always high and the serum-calcium is commonly normal 
(Shelling and Remsen 1935,’ Magnus and Scott 1936, 
Dreskin and Fox 1950) or even elevated (Hubbard and 
Wentworth 1921, Herbert et al. 1941, Richards 1951, 
Brookfield et al. 1955-56). Since effective doses of vita- 
min D might be expected to increase the serum levels 
further, its use in these patients would carry a grave risk 
of induced metastatic calcification—a complication to 
which as a group they are especially liable (Herbert et 
al. 1941). Moreover, previous experience suggests that 
therapy with vitamin D cannot be relied on to cause 
involution of the grossly enlarged and possibly autono- 
mous parathyroid glands in this syndrome (Stanbury 
1957). If it is decided to treat a patient of this group, the 
only logical thing to do is subtotal parathyroidectomy. 
This should correct the osteitis fibrosa, leaving a residual 
osteomalacia, which might then be expected to respond 
to the large doses of vitamin D required in the uremic 
state. 

This communication describes the case of a chronically 
urzmic patient on whom we performed subtotal parathy- 
roidectomy in a successful attempt to relieve severely 
painful osseous disease. Our experience of parathyroid- 
ectomy in primary hyperparathyroidism with severe renal 
damage (Nicholson and Stanbury 1960) and of corrective 
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orthopedic surgery in azotemic 
renal rickets (Stanbury and Lumb 
1959) convinced us that the 
operative hazard could be safely 
met. 

Case-report 

The patient, a single woman aged 
33, attended the County Hospital, 
Lincoln, in October, 1957. She 
was complaining of lack of energy 
and of severe pain in the shoulders, 
back, knees, and ankles. Some ten 
years earlier she had found herself 
unusually tired and, at the age of 26 
years, her shoulders had begun to 
ache. This aching worsened and 
spread insidiously to involve other 
areas; during the two years before 
she attended hospital pain was 
almost constant. Her walking be- 
came slow, painful, and waddling; 
she was unable to kneel or to climb stairs without experiencing 
intense pain in the knees and thighs. She developed curvature 
of the upper thoracic spine and lost height. 

She had no urinary symptoms other than a distended blad- 
der on waking in the morning, and there was no history of 
acquired renal disease. She had, however, needed to drink 
large volumes of water for as long as she could remember— 
certainly since childhood. In view of the possibility that her 
polyuria and polydipsia were caused by some congenital renal 
anomaly, it may be relevant that a sister, 2 years younger than 
the patient, is known to have renal disease with azotemia and 
normal blood-pressure. This sister has always been regarded 
as an invalid and has suffered recurrent urinary infection: her 
blood-urea has varied from 50 to 150 mg. per 100 ml. and on 


A 





Fig. 1—Radiograph of skull: (A) before and (B) 15 months after 
operation. 





Fig. 2—Radiographs of the same finger, taken preoperatively and on the 16th, 40th, 120th, and 
170th days after operation. 


Minor improvement in the radiographic appearance of the second finger may have been due 
to deposition of intravenously administered calcium. No really significant improvement took 
place until effective therapy with vitamin D (6:25 mg. per day) was started on the 87th day after 
operation (D and E in the series). 


one occasion the urea clearance was 24% of normal: intra- 
venous pyelography revealed no anatomical abnormality and 
there was no radiographic evidence of hyperparathyroidism 
(Dr. E. P. Morley). 


Examination 

On examination (May, 1958) the patient had the appearance 
of chronic uremia with a sallow complexion and anemia 
(Hb 9-2 g. per 100 ml.). The blood-pressure was 140/85 mm. 
Hg. There was a smooth kyphosis involving the upper dorsal 
spine but no other deformity. She walked very slowly with a 
characteristic waddle; abduction of the shoulders was painful 
as were attempts at climbing stairs. Even at rest in bed her 
knees were painful, and holding her arms forward when knit- 
ting caused pain to extend down the arms from the outer end 
of the clavicles. The bones of the leg and of the forearms 
were tender on manual compression. 


Investigations 

Radiographic survey of the skeleton showed a gross degree 
of the changes usually associated with hyperparathyroidism 
but no specific evidence of osteomalacia. The skull was 
granular (fig. 1) and the vertebral bodies in the thoracic and 
lumbar regions showed typical banded sclerosis; some of the 
thoracic vertebral bodies were partially collapsed. The digital 
phalanges showed extensive scalloped erosions of the cortex 
(fig. 2), and typical cortical erosions were also present at the 
upper ends of both tibia and under the outer third of the 
clavicles. There were subarticular erosions, such as we see in 
either primary or secondary hyperparathyroidism (Popert and 
Stanbury 1960), involving the sacroiliac and acromioclavicular 
joints and the symphysis pubis. There was light tubular cal- 
cification in the lower parts of the anterior and posterior tibial 
arteries. Tomography of the renal areas revealed no evidence 
of metastatic calcification, and the kidneys were of approxi- 
mately normal size and outline. 

A biopsy specimen of sternal bone was taken at Lincoln, and 
the decalcified section was reported on by Dr. J. Ball as fol- 
lows: ‘‘ There is gross but patchy osteitis fibrosa and increased 
osteoclastic resorption; there is also considerable osteoblastic 
activity. The picture is compatible either with primary hyper- 
parathyroidism or with advanced secondary hyperparathy- 
roidism.” 

The urine contained moderate amounts of protein but no 
formed elements. The serum-urea was 180 mg. per 100 ml., 
the serum-calcium, 8-8 mg. per 100 ml., the serum-phasphate, 
6-5 mg. per 100 ml., and the serum-alkaline-phosphatase 75 
King-Armstrong units per 100 ml. Because the patient would 
not at first take adequate amounts of water and salt, the serum- 
urea rose rapidly to 265 mg. per 100 ml. and the serum- 
phosphate to 8-5 mg. per 100 ml., but these changes were 
reversed by enforced hydration. 
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EXTERNAL METABOLIC BALANCES OF CALCIUM, PHOSPHORUS, AND NITROGEN 
































i] 
‘ | 
A / Nitrogen | 
iia Calcium (g./day) Phosphorus (g./day) (g./day) | Serum biochemistry 
T 5 (see also fig. 3) 
Intake | Feces | Urine Balance Intake | Feces Urine Balance Balance 
Preoperative: | 
A: diet only (days | 0-875 0-906 0-112 —0:14 1-04 0-572 0-468 0 +0-75 Urea 260 mg./100 ml.; Ca 8-8-9-1 
5-21) (—0-01) agi’ ml.; P 8-0-8-5 mg./100 
.; CO, 15-4 mM./litre 
B: diet+4 g. 0-875 0-90 0-106 —0-13 1-04 0-55 0-566 —0-07 +1-67 Urea 250-195 mg./100 ml.; Ca 8-8 
NaHCO, (days (+0-05) = ml.; 7:9-7:2 mg./100 
21-37) -3 CO, 20-5-27'5 mM./litre 
* Postoperative: | ; 
: diet only (days | 0-72 0-705 0-02 0 | 0-87 0-46 0-22 +0-19 +2:-47 Urea 150 mg./100 ml.; Ca 5-5-4-4 
8-64) | (+0:17) mg./100 ml.; P 3-1-4-6 mg./100 
.; CO, 26 mM./litre 
D: diet +i.v. Ca 2-19 1-755 0-025 +041 | 0:88 0-56 0-18 +0:14 +2-90 Urea 150 mg./100 ml.; Ca 5-3-6:1 
+oral Ca (1-876) (+0-38) mel ml.; P 36-44 mg./100 
(days 64-80) orally .; CO, 28-28-6 mM. /litre 
E: diet+oral Ca | 1-876 1-756 0-025 +0-095 0-88 0-48 0-15 +0-25 +3-14 Urea 160 te ml.; Ca 5-8 mg./ 
(days 80-92) (+0-25) 100 ml.; P 4-1 mg./100 ml.; CO, 
27:7 mM. /litre 
F: diet +oral Ca+ 1-876 1-738 0-025 +0-11 0-88 0-57 0-19 +0-12 +2-70 Urea 160 mg./100 ml.; Ca 5-9-6:2 
255 mg. Vit. D (+0-23) mg./100 ml.; P 4:2 mg./100 ml.; 
(days 92-104) CO, 28-6 mM./litre 
































* Operation was on day 40. Thereafter administration of sodium bicarbonate 4 g. daily was continued. 
Metabolic balances were determined by conventional techniques. Frequent chemical analyses were made of replicate diets and any dietary rejects were 
analysed. The figures in parentheses, in the column showing phosphorus balance data, refer to the “ theoretical phosphorus balance ” calculated from the 
observed calcium and nitrogen balances according to Reifenstein et al. (1945). Note that the observed and theoretical P balances were virtually identical 


except in period D. 


Operation 

It was considered that the patient had severe secondary 
hyperparathyroidism, and that the further unpleasant complica- 
tion of gross metastatic calcification was probably imminent. 
In view of this expectation and her miserably painful state we 
decided on parathyroidectomy. On June 30, 1958, the neck 
was explored and five parathyroid glands were identified, the 
fifth being situated at the site of left upper pole of the thymus. 
A total of 3-59 g. of parathyroid tissue (“‘ thymic ’”’, 1-05 g.; 
left lower, 0-83 g.; left upper, 0-21 g.; right lower, 1-0 g.; right 
upper [part], 0-5 g.) was removed; an estimated 0-2-0:3 g. of 
the right upper gland was left intact. All removed glands 
were similar in appearance; they were firm, and the cut surface 
was greyish-white in colour. All had similar histological 
appearances. The hyperplastic tissue consisted mainly of 
chief cells which showed a good deal of vacuolation in tran- 
sition tg water-clear cells. There were numerous circum- 
scribed masses of oxyphil cells. Each gland contained nodular 
areas of acinar formation consisting of either oxyphil or 
vacuolated cells: some of these nodules (1-2 mm. in diameter) 
were visible to the naked eye in the stained sections. 


METABOLIC INVESTIGATIONS 


Metabolic Balances before Operation (see table, periods 
A and B) 


The fecal output of calcium was consistently higher 
than the dietary intake and the calcium balance was 
negative. The ratio of fecal to urinary phosphorus was 
increased. These findings are characteristic of the 
uremic state; they differ slightly but significantly from 
our findings in uremic rickets or osteomalacia, wherein 
the urinary calcium is commonly 40 mg. per day or less and 
generally a smaller proportion of the dietary phosphorus 
appears in the urine. These differences are readily 
explained by the normal calcium and elevated phosphate 
levels in the patient’s serum. 


Administration of sodium bicarbonate (4 g. per day) 
had no net effect on the external mineral balances (see 
table), even though it produced a progressive fall in the 
serum-urea and apparently corrected the metabolic 
acidosis (fig. 3). (The association of a positive nitrogen 
balance with falling serum levels of urea [see table] is a 
common finding in our metabolic studies of uremia.) 


Effects of Parathyroidectomy 

The biochemical changes in the serum are charted in 
fig. 3. The further fall in serum-urea during the few 
days after operation we ascribe to a negligible intake of 
protein coupled with continued intravenous administra- 
tion of saline fluids. The serum-calcium fell from 9 to 
7:2 mg. per 100 ml. within 6 hours and to 5 mg. per 100 
ml. by 50 hours; it remained close to the latter value 
during the next 20 days, despite daily intravenous injec- 
tions of calcium gluconate. The serum-inorganic phos- 
phorus fell more slowly to a level of 3-3 mg. per 100 ml. 
(fig. 3). 

The hypocalcemia was associated with severe sensory 
and motor tetany and with an unpleasant sense of bodily 
cold. When tetany was most severe, the patient com- 
plained of blurring of vision and difficulty in accommo- 
dation; this remains unexplained. 

The patient’s osseous pain remained unrelieved during 
her stay in hospital, but her general condition improved 
conspicuously; she was mentally brighter, her appetite 
increased, and she gained weight. 


Postoperative Metabolic Studies (see table) 

Intravenous therapy with calcium gluconate was with- 
held for 10 days and, during the last 6 days of this period, 
mineral balances were determined. As in the preoperative 
studies, there was no net absorption of dietary calcium 
(see table, period C). The urinary output of both calcium 
and phosphorus was much less than in the preoperative 
periods, as was to be expected from their much lower 
serum levels (fig. 3). The overall metabolic picture now 
resembled that of uremic osteomalacia (Stanbury and 
Lumb 1959). 

Deprivation of calcium for a longer period was clini- 
cally unjustifiable, and metabolic studies were continued 
with a total daily intake of 2:19 g. of calcium (diet, 0-728 
g.; oral calcium lactate, 1:148 g. Ca; intravenous calcium 
gluconate, 0-315 g. Ca). The addition of calcium lactate 
to the diet was not followed by significantly increased 
utilisation of calcium, and the net absorption (oral intake 
of calcium minus feecal calcium) was no more than 0-12 g. 
Ca per day. During the 16-day period D, 0-41 g. of 
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calcium was retained daily, but almost 80% of this was 
provided as intravenously injected calcium. In all other 
metabolic periods the observed and theoretical (Reifen- 
stein et al. 1945) phosphorus balances were in close 
agreement, but in period D the calcium retention was not 
accompanied by an increased retention of phosphorus 
(see table). This suggests that the retained calcium may 
have been laid down in some form other than calcium 
phosphate. During this metabolic period, the daily net 
intestinal absorption of phosphorus was 10 millimoles, 
and the serum-phosphate was low; on the other hand, 
the patient was absorbing 48 millimoles of sodium 
bicarbonate and the serum-bicarbonate level was normal. 
There are reasonable grounds for thinking that the 
calcium may have been deposited mainly as carbonate 
(Sobel et al. 1945). 

The continued failure to utilise the calcium provided 
in the diet and as lactate was confirmed in metabolic 
period E (16 days), when the intravenous calcium glu- 
conate was withdrawn. The measured daily retention of 
95 mg. Ca with an intake of 1-88 g. is at the limit of the 
error of the balance technique. 

In period F (12 days), therapy was augmented with 
100,000 1.u. daily by mouth of vitamin D in the form 
of calciferol. This failed to overcome the calcium mal- 
absorption of the uremic state, and the external balances 
and serum levels remained unchanged. It was then 
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Fig. 3—Biochemical changes in serum betore and after operation. 
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Fig. 4—‘‘ Exchangeable calcium” and “ calcium accretion-rate ”’ 
before operation and 44 days after operation. 


necessary to terminate observations and allow the patient 
to return home. 


Effects of Vitamin D 

Although it seemed obvious from the metabolic 
measurements that 2:5 mg. of calciferol was having no 
effect, the patient continued with this daily dose for a 
further 20 days as an outpatient. Osseous pain and tetany 
continued; there was no detectable improvement in the 
radiographic appearances and no significant change in 
the serum biochemistry. 

On day 127, the daily dose of calciferol was increased 
to 6:25 mg. Within days the patient began to feel better, 
and she commented particularly on the apparent increase 
in muscular strength. The tetany and skeletal pain 
improved progressively thereafter and ultimately disap- 
peared; the serum levels of calcium, phosphate, and 
citrate increased progressively; the radiographic appear- 
ances reverted dramatically towards normal (fig. 2). 
2 months later she was free of pain, could walk briskly, 
and was engaging in housework. 

Although we were unable to carry out metabolic 
measurements, we feel certain that the larger dose of 
vitamin D increased the net absorption and retention of 
calcium and phosphorus. In our experience of treating 
uremic osteomalacia we have sometimes found it neces- 
sary to increase the dose of calciferol to these levels when 
smaller doses (1-25-2-5 mg. per day) have failed to over- 
come the “‘ vitamin-D resistance’ of the urzmic state 
(Stanbury and Lumb 1959). The very obvious radio- 
graphic evidence of remineralisation of the skeleton sup- 
ports our belief that calcium and phosphorus had been 
effectively retained (figs. 1 and 2). 


Skeletal Exchanges with Radiocalcium 

Studies of skeletal dynamics were made on days 24 and 84 
(fig. 3), using intravenously injected “*Ca (7uC). The tech- 
nique and the method of analysis of results were those of Bauer 
et al. (1957). The derived data for “‘ exchangeable calcium ” 
and “ calcium-accretion rate ” are shown in fig. 4; full details 
of these and other similar observations will be published 
elsewhere. 

Before operation the calcium-accretion rate, which provides 
an index of the rate of skeletal turnover, was 0-56 g. per kg. 
body-weight per day, or some sixty times the average normal 
(Heaney and Whedon 1958); the exchangeable calcium (1-76 
g. per kg. body-weight) was correspondingly greatly increased. 
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Parathyroidectomy produced a conspicuous fall towards nor- 
mal in both these indices (fig. 4). It is noteworthy that the 
postoperative value of 13 g. (0-27 g. per kg. body-weight) for 
the readily exchangeable calcium was about three times the 
average normal. Moreover, between the first and second tests 
with radiocalcium, there had been a measured retention of 
approximately 20 g. of calcium. Since the serum-calcium 
remained close to 5:5 mg. per 100 ml., it is evident that neither 
the recently retained calcium nor the large depot of exchange- 
able calcium was available for maintenance of normal serum 
levels. Presumably, there was lacking, in this phase of relative 
hypoparathyroidism, the active cellular mechanism (Neuman 
and Neuman 1958) which transfers calcium from bone to the 
circulating blood and which requires parathyroid hormone or 
vitamin D for its effective function. 


Phosphate Excretion and Renal Clearance of Phosphate 
Preoperatively the average daily net intestinal absorption of 
phosphorus was 0-48 g. (=45% of intake) and rather more 
than this was excreted daily in the. urine. During the whole 
50 days of postoperative metabolic study, the net daily absorp- 
tion of phosphorus averaged 0:36 g. (=40% of intake), of 
which only some 50% (average, 180 mg. per day) was excreted 
in the urine. At first sight this reduced urinary output of 
phosphorus would be expected as a result of removing the 
phosphaturic influence of parathyroid hormone from the renal 
tubules; and 
0-9 the simultane- 
ous fall of the 
24-hour phos- 
phate clear- 
ances (calcu- 
° lated as des- 
3 os cribed by 
Stanbury 
[1958]) from 
OS ® 4 45 to 3 ml. 
e per min. is 
oat J equally reason- 
able. The re- 
duction of 
urinary phos- 
[ae ee ee ee phorus and of 
2 3 ¢@¢ 5 6 7 8 3g phosphate 
SERUM-INORGANIC- PHOS PHORUS clearance was, 
(mg. per 100 mi.) however, asso- 
ciated with an 
approximate 
halving of the 
serum-phos- 
phate (fig. 3), and this could account for the urinary changes 
without alteration of parathyroid function. In fig. 5 the serum- 
phosphate level is related to the simultaneously determined 
ratio of phosphate and creatinine clearances (Cp/Cg,). It will 
be seen that the ratio C,/C,, increased with the serum level 
of phosphate, as it does in the healthy individual with normal 
renal and parathyroid function (see Stanbury 1958). Goldman 
and Bassett (1954) showed that responsiveness to exogenous 
parathyroid hormone was lost in renal disease when the rate 
of glomerular filtration fell below 10 ml. per min. In the present 
patient the 24-hour creatinine clearance varied from 4-6 to 6°5 
ml. per min, and the C, urea from 3-0 to 3-3 ml. per min. We 
consider that purely extrarenal factors, acting through change 
in serum-phosphate level, were responsible for the observed 
changes in urinary phosphorus. The simultaneous fall in 
serum-calcium and phosphate after operation in our patient 
accords with the experimental observations of Talmage (1956) 
on parathyroidectomy in nephrectomised animals, and with 
the anomalous effects of exogenous parathyroid hormone in 
pseudohypoparathyroidism (Calcagno and Lowe 1956)—a 
condition in which the kidneys are supposed to be refractory 
to parathyroid hormone. At essentially similar levels of 
glomerular filtration and of intestinal absorption of phosphorus, 
the influence of the parathyroid on extrarenal tissues may thus 
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Fig. 5—Relationship between serum-phosphate 
level and ratio of renal clearances of phos- 
phate and creatinine. 


be an important determinant of the serum-phosphate in 
patients with renal failure. 
Citrate Metabolism 

Before operation the serum levels of citrate were consider- 
ably increased (5-6 mg. per 100 ml.) rather than low as is 
usual in uremia without bone disease (Nordmann et al. 1959, 
Walser 1959, Lumb and Stanbury 1960). They fell rapidly 
to normal after parathyroidectomy, in parallel with the falling 
levels of calcium and phosphate. The subsequent rise and the 
effects of therapy with vitamin D (see fig. 3) are discussed in 
detail elsewhere (Lumb and Stanbury 1960). 


Discussion 

In adult patients with azotemic osteodystrophy, 
Gilmour (1947) found a direct correlation between the 
degree of osteitis fibrosa and the weight of hyperplastic 
parathyroid tissue. We have obtained similar findings in 
a smaller series of necropsy cases (Ball and Stanbury 
1960). There are thus reasonable grounds for regarding 
parathyroid hyperfunction as responsible for renal 
osteitis fibrosa, even though many workers deny such a 
simple causal relationship (Snapper 1957, Bartter 1958). 
This contradictory view seems to originate in the authority 
of Albright (Albright et al. 1937), who has stated his cate- 
gorical belief that ‘‘ the bone disease is not directly con- 
nected with the secondary hyperparathyroidism, but is 
entirely dependent on the associated acidosis which is 
invariably present ” (Albright and Reifenstein 1948). 

It has been noted (see table) that correction of the 
metabolic acidosis in the present case had no effect on 
the serum levels or external balances of calcium or 
phosphorus. This has been confirmed in other studies. 
We have, in fact, observed only two effects following the 
administration of alkalis in renal osteodystrophy: one, 
the correction of a sodium deficiency, is beneficial; the 
other, the induction of the symptoms of tetany, is detri- 
mental. In our view, the present study establishes firmly 
a direct action of the enlarged parathyroid glands on the 
skeleton in this syndrome. The immediate postoperative 
fall in the serum levels of calcium, phosphate, and citrate 
(fig. 3), and the enormous reduction in the rate of skeletal 
turnover (fig. 4), can be explained on no other basis. 
Supporting evidence is provided by the less completely 
studied cases of Dreskin and Fox (1950) and Pollack 
and Siegal (1936). 

We are satisfied that hyperparathyroidism developed 
in our patient as a result of chronic renal disease and that 
we were not dealing with a case of primary parathyroid 
hyperplasia and secondary renal disease. Neither the 
gross nor the histological appearances of the resected 
glands corresponded to Castleman’s (1952) description 
of primary hyperplasia. On the contrary, they had 
appearances typical of Gilmour’s (1947) type-Iv hyper- 
plasia, of which several examples complicating chronic 
renal disease have been described in recent years (e.g., 
Richards 1951). The absence of nephrolithiasis or 
nephrocalcinosis, the history of polydipsia since child- 
hood, and the presence of renal disease in a sibling, 
although individually inconclusive, suggest collectively 
that the patient had some congenital renal lesion. The 
skeletal radiographs were typical of azotemic osteodys- 
trophy. 

It is a fact, none the less, that ablation of the parathy- 
roid glands was not followed by spontaneous clinical 
healing of the skeletal lesions. Although parathyroidec- 
tomy reduced the rate of skeletal turnover to a level close 
to normal, no significant retention of bone mineral 
occurred even when the dietary intake of calcium was 
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greatly increased. Clinical, and simultaneous radio- 
graphic, improvement took place only when the appro- 
priate dose of vitamin D was given; and, from our many 
metabolic studies in uremia, we are certain that these 
changes coincided with the bodily retention of calcium 
and phosphorus. The immediate factor producing rickets 
or osteomalacia in uremia appears to be some inter- 
ference with, or antagonism to, the action of vitamin D 
(Liu and Chu 1943, Stanbury 1957, Stanbury and Lumb 
1959); and this state of affairs is reflected in defective 
utilisation of dietary calcium and phosphorus with a 
tendency towards lowering of the serum-calcium level. 
It is our present belief that renal hyperparathyroidism is 
a secondary consequence of the intestinal malabsorption 
of calcium or the “ apparent vitamin-D deficiency ” of 
the uremic state. It is therefore of particular interest that 
the characteristic failure of calcium utilisation persisted 
in the present case when parathyroidectomy had produced 
overt hypoparathyroidism. The metabolic abnormality 
primarily responsible for osseous disease thus appears to 
be uninfluenced by the state of parathyroid function. 
Functional hyperparathyroidism is presumably a com- 
pensatory mechanism directed towards the production of 
a normal serum-calcium in the absence of one factor— 
the “vitamin-D effect ’—that normally contributes to 
its maintenance. If the parathyroid response is satisfac- 
tory, a normal serum-calcium may be achieved; but this 
may require a degree of parathyroid hyperfunction 
sufficient to engender parathyroid bone disease. Restora- 
tion of the vitamin-D effect, by provision of a suitably 
large dose of the vitamin, would in this circumstance 
produce the hazard of hypercalcemia. Looked at in this 
way, the role of parathyroidectomy in the present case 
was to permit the subsequent safe administration of the 
large dose of vitamin D required to promote mineral 
retention (i.e., to correct the fundamental metabolic 
defect) without causing metastatic calcification. 

It is necessary to attempt to resolve the apparent con- 
tradiction between the argument of the previous para- 
graph and our earlier comment reporting the reversal of 
secondary hyperparathyroidism by vitamin D. It is, 
however, the secondary hyperparathyroidism associated 
with azotemic rickets or osteomalacia that is demonstrably 
reversible in this way, as is also the secondary hyper- 
parathyroidism in the osteomalacia of steatorrhca 
(Nordin 1958). In all probability hyperparathyroidism 
always accompanies osteomalacia and certainly, in our 
osseous biopsy material from osteomalacia of different 
ztiological types (azotemic, Fanconi syndrome, stea- 
torrheea, “ primary vitamin-D resistance ”’), Ball (1959) 
almost invariably finds some degree of osteitis fibrosa. 
This is always greatest in the azoteemic cases, and Gilmour 
(1947) found that children with the greatest parathyroid 
hyperplasia showed healing of the rachitic lesions and a 
residual extensive osteitis fibrosa. Our interpretation of 
cases such as that described here is that the parathyroid 
glands, after a prolonged period of physiological stimula- 
tion, become autonomously hyperfunctional; what was 
originally a predominantly osteomalacic state becomes 
progressively transformed into parathyroid bone disease. 
This hypothesis is extremely difficult to verify directly; 
but we have observed one patient whose osteodystrophy 
evolved in precisely this fashion and in whom the exhibi- 
tion of large doses of vitamin D and the development of 
hypercalcemia failed to produce involution of the para- 
thyroid glands or disappearance of the osteitis fibrosa (see 
Stanbury 1957), figs. H, J, K). Indirect support for the 


hypothesis is provided by the second case of Davies et 
al. (1956)—a patient with cceliac disease and osteomalacia 
who developed evidence of parathyroid bone disease and 
actual hypercalcemia. It is irrelevant that in that patient 
apparent ‘“‘ adenomata” developed in two parathyroid 
glands, whereas in the present case the parathyroids had 
the histological appearance conventionally designated 
“* hyperplasia”. In the first place, the interpretation of 
parathyroid microscopic appearances is notoriously diffi- 
cult and subjective; secondly, other endocrine glands— 
for example, the adrenal cortex (Stanbury and Mahler 
1959)—appear sometimes to exhibit functional autonomy 
after prolonged stimulation without developing adeno- 
mata. 


It would clearly be reprehensible to undertake poten- 
tially hazardous surgery in a case of irreversible uremia on 
the strength only of a hypothesis which is at variance with 
prevailing concepts. We believe these concepts to be in- 
correct, and on the ethical score we are quite satisfied. 
The patient, some 15 months after operation, and 7 
months after discontinuance of therapy has a relatively 
normal (figs. 1 and 2) and painless skeleton: the serum- 
alkaline-phosphatase is normal (8 King-Armstrong units 
per 100 ml.), the serum-calcium is 10-1 mg. per 100 ml. 
and the serum-phosphate 6-3 mg. per 100 ml. The serum- 
urea of 140 mg. per 100 ml. is less than it was when we 
first saw the patient, and her blood-pressure is normal. 
Without this treatment she would certainly have remained 
a cripple in constant pain; we think she would have died of 
renal failure. 


Summary 


A case is described in which gross skeletal changes of 
osteitis fibrosa complicated chronic azotemic renal failure. 


Subtotal parathyroidectomy was performed in order to 
eliminate the hyperparathyroid bone disease, and reminer- 
alisation of the skeleton was effected by large doses of 
vitamin D. The skeletal disease was clinically cured. 

Metabolic and radio-isotopic studies indicated that 
secondary hyperparathyroidism was probably responsible 
for the osteitis fibrosa and that the apparent “‘ vitamin-D 
resistance ” of the uremic state was uninfluenced by the 
state of parathyroid function. 

We are greatly indebted to Mrs. N. Caris for technical assistance 
with the metabolic studies and to the various dietitians of the dietetic 
department of the hospital. Dr. E. P. Morley kindly referred the 
patient to us. 

Addendum 

A second patient has been submitted to subtotal 
parathyroidectomy in an admittedly desperate attempt to 
relieve very severe azotemic hyperparathyroidism. 

She was a woman of 35 years, who is known to have had 
progressive typé-1 nephritis for 26 years. Tragically, oedema 
of the glottis developed after intubation for anzsthesia, and 
tracheostomy was performed. In relation to this there was a 
brisk secondary hemorrhage, from which she died during the 
night of the 15th postoperative day. The 4'/, parathyroid 
glands removed (total weight 1:87 g) had the histological 
appearances of Gilmour’s (1947) type-Iv hyperplasia with for- 
mation of adenomatous nodules. The functional effects of 
parathyroidectomy, assessed by changes in serum biochemistry, 
were the same as in the first patient. The serum values were 
as follows: before operation, urea 220 mg. per 100 ml., cal- 
cium 9-8 mg. per 100 ml., phosphate 7:0 mg. per 100 ml., 
citrate 8 mg. per 100 ml.; on the 5th postoperative day urea 
260 mg. per 100 ml., calcium 6-1 mg. per 100 ml., phosphate 
5-2 mg. per 100 ml., citrate 1-6 mg. per 100 ml. 

References at foot of next column 
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INTIMAL AND MEDIAL LIPIDS 
IN HUMAN AORTAS 


ELsPETH B. SMITH 
B.A. Cantab., Ph.D. Lond. 
From the Courtauld Institute of Biochemistry, 
The Middlesex Hospital Medical School, London, W.1 

THE origin of the lipids in atherosclerotic lesions is 
still unknown but clinical, experimental, and epidemio- 
logical experience continues to focus attention on a possible 
association with abnormal plasma lipids. 

The plasma lipids consist mainly of a mixture of tri- 
glycerides, cholesterol and its fatty-acid esters, and 
phospholipids, of which the main components are lecithin 
and sphingomyelin. These circulate in the form of 
lipoproteins, which can be separated (by electrophoresis, 
ultracentrifugation or chemical fractionation) into two 
main divisions—the alpha or high-density lipoproteins 
and the beta or low-density lipoproteins. It is the latter 
group which may be increased in clinical atherosclerosis. 
Gofman and his coworkers (see for example, Gofman 
et al. 1954) have subdivided the low-density lipoproteins 
into groups according to their rate of flotation in the 
ultracentrifuge; the lower-density S;s20-400 fractions 
have a large particle size and high proportion of tri- 
glyceride, whereas the bulk of the cholesterol is carried 
in the higher density S;0-12 fraction. They concluded 
that the S-20-400 lipoproteins had the strongest associa- 
tion with atherosclerosis but this is disputed. 

The lipid in each lipoprotein group has a characteristic 
composition, and the present investigation was undertaken 
with three objectives: (1) to see whether careful analysis 
of intimal and medial lipids shows any identity with 
individual lipoprotein fractions; (2) to obtain information 
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on the chemical changes occurring in intima and media 
with lesions of increasing severity; and (3) to see whether 
the data suggest a different origin for the lipid in different 
types of lesion. 


Materials and Methods 

Analyses have been made on 56 tissue samples from 
22 human aortas obtained at necropsy in the Bland- 
Sutton Institute of Pathology The cases consisted of 7 
men aged 25-59, 5 men aged 60 and over, 4 women aged 
52-59, and 6 women aged 60 and over. They included 
myocardial infarcts (5), other heart conditions (5), 
cerebral hemorrhage (2), carcinomas (5), diabetic gangrene, 
syphilitic atherosclerosis, pneumonia, and steatorrhcea. 

Where possible the whole length of the aorta from the arch 
to the bifurcation was obtained; homogeneous areas of normal 
or atherosclerotic intima were selected for analysis and ringed 
with a sharp scalpel; with the utmost care the intima was 
peeled off with curved forceps. The adventitia and outer layers 
of the media were stripped from the corresponding area, and 
the inner layers of the media taken for analysis. 

Extraction—The wet tissue was weighed, then extracted 
with 25% ether in ethanol for four to seven days and 50% 
chloroform in methanoi for twenty-four hours, both at room 
temperature in the dark; it was then ground to a powder and 
extracted hot with the latter solvent. The combined extracts 
were evaporated at 45-50°C. in a stream of nitrogen, the residue 
dried in vacuo and the lipids dissolved in 15% chloroform in 
petroleum ether. 

Separation of lipids—The lipids were separated into 
cholesterol esters, triglycerides plus free cholesterol (in most 
samples these groups were eluted together), and phospholipids 
on columns of 1 part celite to 2 parts silicic acid (Borgstrom 
1952). 

Total lipid and cholesterol—The total non-phospholipid 
fractions were weighed and their cholesterol content deter- 
mined by the method of Bloor (1916). 

Phospholipids.—The phospholipid fraction was sampled for 
total phosphorus, then separated into lysolecithin, sphingo- 
myelin, lecithin, and phosphatidyl ethanolamine by chromato- 
graphy on silica impregnated papers (Lea et al. 1955). The 
concentration of each component was measured by determining 
the phosphorus in the eluted spots. 

Lipid phosphorus was determined by a modification of the 
method of Allen (1940) giving a working range of 1-15 ug. P. 

The chromatography was repeated if, between duplicates, 
the distribution differed by more than 21/.%, or the recovery 
from the chromatograms was less than 90% of the total 
phosphorus. The average recovery of 43 duplicate estimations 
was 93%. 

Results 

The average findings in the intima and media in normal 
areas and in lesions of different types are summarised in 
table 1. This shows the total lipid, cholesterol, and 
phospholipid concentrations in mg. per 100 g. wet tissue, 
the percentage of cholesterol and phospholipid in the total 
lipid, and the concentration and percentage of sphingo- 
myelin and lecithin in the phospholipid fraction. 

Lysolecithin and phosphatidyl ethanolamine (P.E.), 
although individually variable, have not shown any 
consistent trend; the average proportions are 55% in 
the intima and 3-5% in the media for lysolecithin, and 
7-5% in the intima and 10-5% in the media for p.z. The 
lower lysolecithin and higher p.E. of media is a consistent 
finding; P.E. tends to disappear from necrotic lesions. 
Intimal and Medial Lipids in Normal Areas 

Table 1 and fig. 1 show that there are minor differences 
in the concentration of total lipid in normal intima and 
media and rather larger differences in composition; the 
intimal lipids contain about 40% cholesterol and 20% 
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Total lipid tion. increases by about 200 mg. per 
7000+ @ Cholesterol | decade. There is no correlation between 
se sane ie A phospholipid content or composition and 
6000+ 7 ecithin ’ 4 age; and the lipid content of the media 


shows no significant correlation although 
4 there is a small increase in cholesterol and 
fall in phospholipid at ages over 60. The 
highest intimal lipid concentration encoun- 
tered in normal tissue was in an exceed- 
ingly obese woman with very mild 
atherosclerosis. 
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In table Iv normal intima is compared 
with areas of light fatty flecking and streak- 
Noe 4 NSS ANE g: Ns NE ing in two young men, and light fibrous 
Normal Fatty Fatty Pearly Norm Fatty Fatty Pearly streaking from a woman aged 70 with 


streaking nodules plaques streaking nodules plaques myocardial infarction is compared with the 


Fig. 1—Average concentration of lipid components in normal and atherosclerotic average results for normal intima in cases 
areas of human aortas. Intima and media are taken from the same sites. 
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over 60. 
phospholipid with roughly equal parts of sphingomyelin In both young men the cholesterol is low in the normal 
and lecithin, whereas in the medial lipids there is less intima, and in the fatty lesions it increases more than the other 
cholesterol and rather more phospholipid of which over lipids. In the first case the cholesterol is more than trebled, 
60% is sphingomyelin. The free and esterified cholesterol While total lipid and phospholipid increase about 1*/, times; 
oe ite: tn dhs und tee: tee anion of the in the second case the change in cholesterol is much greater, 
eaheuaedd in Cee condi nec tesentege en shin dhint ton: Sine occurring mainly in the ester fraction which increases 12 times. 
intima. This has been determined only on 6 cases, and TABLE II—PROPORTION OF CHOLESTEROL IN THE UNESTERIFIED FORM 


the results are given in table 1. ee ee ae eee ee ee 
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It was expected that, in the one completely normal % of total cholesterol unesterified 
aorta (obtained from a case with steatorrhcea), and in - tla Media 
aortas with mild atherosclerosis, normal areas of intima 
would contain less lipid than normal patches from 32 335 337 
severely diseased arteries. Table 111 shows the results = $4 te 
from 12 aortas, arranged in order of severity of athero- 60 29-6 48-5 
sclerosis. Most surprisingly, there is no obvious correla- it te td 
tion between the lipid content of normal patches of Average -- -- dial - 











intima (or the underlying media) and the severity or 
extent of atherosclerosis in the rest of the aorta. Pua ngs 
ae nee normal intima in the same age-group. 
The lipid content of normal patches of intima shows a In both the young men there is a small but definite increase 


statistically significant correlation with the age of the in the lipids of the media, suggesting that it is to some extent 
subject, at ages over 35. For total lipid the correlation involved in even these most superficial lesions. 


TABLE I—LIPIDS IN NORMAL AND ATHEROSCLEROTIC INTIMA AND MEDIA 























In the fibrous streaking the lipid differs little from that in | 



















































Lipid content of wet tissue (mg. per 100 g.) % of total lipid % of total phospholipid 
Tissue analysed | Total | Chol- | Phospho- | Sphi Chol- | Phospho- | Sphingo- 
lipid esterol lipad ‘a | an ~ | Lecithin esterol lipid ale Lecithin 
Normal: 11 cases (average age 57) Intima | 1636 658 391 187 158 40:2 23-9 48-0 40-7 
. | (4500)* | (+226) (+60) (+40) (+20) 
Media 1336 480 563 145 35:9 42:1 61:3 258 
| (+285) (+173) (+88) (+76) (+30) | - | 
Fatty streaking: 3 cases (average Intima | 4985 1995 832 415 329 | 40-0 16-7 49-8 39-6 
age 55) ’ (+409) (+278) (+66) (+41 (+50) | 
Media | 2606 845 566 331 134 | 32-4 | 21:8 56:9 29-6 
| (+1014) (+235) (+148) (+103) (+57) | | 
Fatty and fibrous nodules: 3 cases | Intima | 5170 2760 835 427 325 | 53-3 16-2 51-1 39-0 
(average age 69) | (+412) (+102) (+34) (+20) (+12) | 
| Media | 2800 1491 526 292 153 | 53-3 18-8 55-4 32-0 
| (+160) (+270) (+103) (+74) (+398) | 
Pearly plaques: 3 cases (average | Intima | 8482 3594 | (1183 651 | 360 | 42-4 140 | 55-0 30:5 | 
age 62) | | (+619) (+709) | (4292) | (4175) | (+446) | | 
| Media 4810 | 1983 | 695 | 418 216 41-2 | 14:5 60:1 31-1 
(2 cases | | | | | 
| only) | | | 
Calcified pearly plaques: 3 cases | Upper | 6400 | 2897 872 | 600 185 | 45-2 | 13-6 68°8 | 21-2 
(average age 72) | layers | (+441) | (+280) (+65) | (+54) | (+86) | | | 
Calcified “ pipes ”: 2 cases (aged 70 and 72) | 4630 | 2038 a2 | 344 | 57 | 440 | OL | 815 | 134 
| | | | ro 
“ Porridge”: 2 cases (aged 55 and 67) | 18,100 10,000 | 3110 | 1860 | 1026 | 550 | 171 | 600 | 330 i 
1 case (aged 72) 11,800 6460 | 1700 | 1200 | 289 | 548 | 14-4 | 70-4 | 17-0 ' 


| | 
* Standard deviation. 
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TABLE III—LIPID CONTENT OF PATCHES OF NORMAL INTIMA FROM AORTAS ARRANGED IN ORDER OF INCREASINGLY SEVERE 


















































ATHEROSCLEROSIS 
Age-group 25-59 Age-group 60-85 
Condition of aorta i“ Lipid content of wet tissue (mg. per 100 g.) ~ Lipid content of wet tissue (mg. per 100 g.) 
ge - ge 1 
Total lipid | Cholesterol Phospholipid Total lipid | Cholesterol | Phospholipid 
thoracic region | 1000s 523 | 292 | 
Normal ; p 46 | | 
abdominal region | 1428 | 582 | 416 | | | 

Very mild atherosclerosis ..  .. 37 1295 | 322 «| 483 - | | 

25 1265 | 335 | 483 re | | | 

53 2840 | 1080 | 650 | | 
Increasing atherosclerosis .. .. 52 970 | 367 | 324 60 2025 | 800 | 474 

as sa a | o 85 2510 | 910 440 

52 1400 540 402 60 2015 | 897 388 

oe os oe i 73 2120 1037 | 384 
Severe atherosclerosis | 60 1555 | 692 | 370 
Gross atherosclerosis .. ae i SS 1680 668 | 336 
Average, excluding 4th case 1290 | 475 | 390 2045 867 411 

(+250)* | (+140) (+68) (+340) (+130) (+44) 
| | 














* Standard deviation. 


Changes with Increasing Atherosclerosis 

The progressive changes in more established lesions 
are most easily followed in the block diagram in fig. 1, 
which shows the concentration of different lipids in mg. 
per 100 g. wet tissue. In areas of fatty streaking there is 
a threefold increase in the intimal lipid and a doubling of 
the medial lipid giving nearly twice the concentration in 
the intima as in the media—a relationship which is 
approximately maintained in more advanced lesions. 
Total lipid and cholesterol increase steadily in both intima 
and media, but the total phospholipid rises only slowly 
in the intima and remains almost constant in the media. 
In the intima lecithin remains rather constant, but the 
concentration of sphingomyelin rises steadily and largely 
accounts for the increase in total phospholipid, whereas 
in the media there is little change in either component. 
The trends shown by these pooled results are also shown 
by lesions of different severity taken from the same aorta. 


Advanced and Necrotic Lesions 

In advanced lesions the concentration of lipid falls; 
this is illustrated in table I and for 1 case in fig. 2, which 
shows the concentration of different lipids in pearly 
plaques, calcified pearly plaques, and calcified “‘ pipes ”’. 
The fall in lipid concentration could result from dilution 
with calcium salts or from breakdown or leaching-out of 
some lipid components; the latter is probably the main 


factor since there is little change in the concentration of 
residual lipid (total lipid-[cholesterol-++ phospholipid]), 
while sphingomyelin, which is the most stable and 
insoluble component, accounts for most of the remaining 
phospholipid. The last group in table 1 shows the results 
obtained on scraped-out atheromatous “ porridge”. In 
the younger cases this was a bright yellow pool lying 
between intact pearly plaques and apparently intact 
elastic tissue (although its lipid content was high); nearly 
20% of the wet material was lipid, of which over half was 
cholesterol, but the lipid pattern does not appear to be 
fundamentally different from that found in superficial 
lesions. In the older case the “ porridge ’’ was pressed 
out from the craters of ulcerated plaques and had a 
brownish colour; the phospholipid was very low, and 
70% of it was sphingomyelin. 


Discussion 

Several factors must be considered: 

1. Because there is a progressive chemical change in lesions 
at different stages of development, any hypothesis on the 
origin of the lipids should be based on the composition of 
early and intact lesions, rather than complicated and necrotic 
ones. 

2. There are differences between intimal and medial lipids. 
These tissues should, as far as possible, be studied separately 
otherwise the analyses will have little meaning and important 


TABLE IV—LIPIDS IN MILD ATHEROSCLEROSIS 
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| oe 

| Lipid content of wet tissue (mg. per 100 g.) % of total lipid Pro hac 

_ Age | 
Total | Chol- Phospho- Sphingo- seas Chol- Phospho- | Sphingo- cons 
lipid | esterol lipid myelin Lecithin esterol lipid myelin Lecithin 
Intima: | | 
Normal _ a ss 37 1295 322 483 219 188 24:9 37-2 45°55 38-9 
Fatty flecking oa ei 2340 | 1048 | 650 279 260 44:8 27:8 42:9 40-4 
Normal 5 ar a 25 1265 335 483 146 251 26°55 38-2 3073 52:0 
Fatty streaking : ax 3910 2280 825 257 445 | 58-4 21-1 31-2 54-0 
! 
Average normal - Over 60 2045 867 411 191 167 42:3 20:1 46:5 40:6 
Fibrous streaking .. .. | 70 1445 595 334 142 144—«i|s 42] 28d | 425 43-2 
Media: | | 
Normal aa os io 37 955 264 540 240 200 26°55 54:3 | 44-6 375 
Fatty flecking ; 5 1245 373 | 643 311 222 29:9 51°55 48:3 34:5 
Normal oa =e ss 25 885 257 475 216 177 29-1 53°6 45°55 37:3 
Fatty streaking i | 1355 485 | 610 335 192 358 45:0 | 55-0 315 
I}. | 
| 

Average normal . | Over60} 1354 | 530 | 521 | 317 140 39-2 385 | 608 26-9 
Fibrous streaking ..  .. | 70 1350 | 575 | 428 | 290 120 | 42:6 317 | 675 28-0 
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Fig. 2—Changes in the concentration of different components in 
increasingly necrotic lesions from the aorta of a former case of 
syphilis with gross atherosclerosis. 


changes may be obscured. The discrepancies in the results 
published from different laboratories may largely arise from 
analysis of tissue samples containing mixtures of intima and 
media and of lesions in different stages of development. 

3. The lipid content is characteristic for the local condition 
of the intima rather than for the vessel as a whole, and in 
areas of normal intima it is not correlated with the severity 
of atherosclerosis. 

4. The total lipid and cholesterol content of normal areas of 
intima increase with age. 

Comparison of Plasma and Aortic Lipids 

From published data and results obtained in this 
laboratory an assessment of the average composition of 
the lipids in plasma and aorta has been attempted, and 
they are compared in table v. The lipids of whole plasma 
and of intima differ mainly in their phospholipid com- 
ponents. Those of the isolated Ss20—400 lipoproteins and 
intima differ in all respects. The S,0-12 lipoproteins 
resemble the lipids in normal intima from older cases 
reasonably closely, and it is of interest that Paterson and 
coworkers (1956) found that in serum analysed before 
death this was the only class of lipoprotein which showed 
a positive correlation with the degree of atherosclerosis at 
necropsy. This is the main lipid-bearing component in 
most plasmas; so, if intimal lipids are derived from 
plasma, it would not be surprising if it had a greater 
influence than other lipoprotein fractions. Its possible 
influence on atherogenesis is difficult to judge, because 
of the patchy nature of the lesions, and because of the 
observation that in severe atherosclerosis there is no 
increase in the lipid content of normal areas of intima while 


TABLE V—LIPID DISTRIBUTIONS IN PLASMA FRACTIONS AND AORTIC 





























TISSUE 
% of total lipid % of of 
_ [Chol- | Phos- | cholesterol | SPhipgomyelin 
| esterol | pholipid | Uesterified | pnospholipid 
Whole plasma... .. | 30-35 | 30-35 | 25-30 18 
Sf 20-400 lipoproteins * 14 oe 48 | 20 
St 0-12 lipoproteins ..| 40 27 25 | 40 
High density (a) lipo- | | | 
protein* .. eS ae 45 | 33 | 15 
Normal intima, under 
40 years... “> 25 38 59 (1 case) 30-45 
Normal intima, over 
40 years... -. | 35-45 | 20-30 25-35 45-50 
Normal media, all ages | 25-30 | 35-55 | 55-75 45-65 
Early intimal lesions .. | 45-58 15-20 | 35-45 50 & upwards 


| | 
* Includes data from Lindgren et al. (1955). 





in the earliest lesions there is a disproportionate increase 
in cholesterol. 

The composition of the fatty acids in aortic and plasma 
cholesterol esters has recently been determined in several 
laboratories, and Wright, Pitt, and Morton (1959) compare 
and discuss the data. The discrepancies between the 
results of different laboratories are so great that the 
problem has not, so far, been clarified by this work. 
Synthesis of Lipid in Arterial Wall 

Zilversmit (1959) has clearly demonstrated the incor- 
poration of **P into arterial phospholipids, and he 
estimates that in the cholesterol-fed rabbit nearly 90% 
of aortic phospholipid is synthesised in situ. He finds 
the specific activities in the intima and media--adventitia 
to be about the same, which is compatible with the obser- 
vation in man that the lipid increases in both layers in a 
uniform manner, although in this case at a faster rate in 
the intima. Even in the most superficial fatty streaking 
the medial lipid shows some increase, suggesting that the 
media is involved at all stages of atherogenesis. 

Experimental information on cholesterol synthesis is 
less conclusive, but in early fatty streaks it is difficult 
to reconcile the disproportionately large increase in 
cholesterol esters, relative to other lipids, with an uptake 
of plasma lipids; if phospholipid was rapidly eliminated 
one would expect a considerable increase in the proportion 
of sphingomyelin, but this does not occur. In both blood 
and arterial tissue **P is incorporated into sphingomyelin 
slowly, suggesting a low metabolic activity: thus the 
increasing proportions of sphingomyelin in the phospho- 
lipid of older lesions is more likely to result from its slow 
rate of catabolism than from a rapid rate of synthesis or 
deposition. A low proportion of phospholipid which has 
a high sphingomyelin content may prove to be a useful 
indicator of old lipid deposits. 

It was hoped that careful studies on its composition 
might indicate whether the lipid in different types of 
lesion had the same origin: it seemed reasonable to postu- 
late that the lipid in the fatty streak might come from 
plasma whereas that under a pearly plaque might come 
from the arterial wall. The steadily progressive changes 
in both composition and concentration of lipid in lesions 
of increasing severity, the similarity of composition of 
the lipids in yellow flecks and fibrous streaks, and the 
unremarkable composition of the lipid pool all seem to 
refute this idea, and to support instead the view that the 
fatty fleck and the mature plaque are part of a continuous 
process. 

Summary 

Intimal and medial lipids have been analysed in normal 
and atherosclerotic areas from 22 human aortas, with 
particular attention to the distribution of individual 
phospholipid components. 

In normal areas the concentration of lipid in intima 
and media is similar, but its composition differs in the 
proportions of free and esterified cholesterol, in the pro- 
portions of cholesterol and phospholipid, and in the 
proportions of the lecithin and sphingomyelin components 
of the phospholipid. 

The lipid content appears to depend mainly on the 
local condition of the intima. There is no correlation 
between the severity of atherosclerosis and the lipid 
content of normal patches of intima or media. There is, 
however, a significant correlation between age and the 
normal intimal concentration of total lipid (Pp <0-02) and 
of cholesterol (P <0-01). 
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In lesions of increasing severity both intimal and 
medial lipids increase in a uniform manner, and there is 
some increase in the lipid of the media underlying even 
the earliest fatty flecking. In more advanced lesions there 
is an increase in the proportion of sphingomyelin in the 
intimal phospholipid, and in necrotic lesions it may 
account for 70-80% of the phospholipid. 

The composition of aortic lipids is compared with that 
of whole plasma and of isolated plasma lipoprotein 
fractions. A close resemblance is found between the 
lipids in the S,0-12 lipoproteins and in normal intima. 

I wish to thank the Medical Research Council for their financial 
support; Sir Charles Dodds for his helpful encouragement and the 
provision of excellent facilities; Miss P. A. Wilkinson for help with 
cholesterol determinations, and the staff of the Bland-Sutton 
Institute of Pathology for their kind help in providing postmortem 
material. 
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Many opinions have been expressed about the 
mechanism of action of the antidiabetic sulphonamides, 
but investigations suggest that the main sites of action 
are the liver and the pancreas. Evidence has been obtained 
that the sulphonylurea compounds increase the secretion 
of insulin by affecting the B-cells of the pancreatic islets 
(Colwell et al. 1956, Loubatiére 1956). In-vitro experi- 
ments on the effects of the sulphonylureas on the liver 
bring to mind the inhibition of glycogenolysis (Berthet 
et al. 1956, Kaldor and Pogatsa 1959). In this study we 
investigated the effect of carbutamide upon hepatic glyco- 
genolysis activated by glucagon in non-diabetics. 


The Investigation 

We studied ten non-diabetic males with no clinical or 
biochemical evidence of liver disease. They had a daily diet of 
carbohydrate 200 g., protein 80 g., and fat 70 g. for a week. 
Next day, when hepatic catheterisation was to be performed 
they had no breakfast. The catheter was inserted into the right 
lobe of the liver, and was left in place throughout the experi- 
ment. Blood samples were drawn from the liver and fingertip 
simultaneously at 10-minute intervals, and their glucose levels 
were determined. Inorganic phosphorus was also determined in 
the blood from the hepatic vein. 

In two cases glucagon 1 mg. was injected intravenously, and 
changes in the glucose levels of the blood specimens from the 
hepatic vein and fingertip were measured for 90 minutes. 

Carbutamide 3 g. was then given intravenously to three pairs 
of patients 10, 20, and 30 minutes respectively after the 
injection of glucagon 1 mg. intravenously. Two other patients 
were given glucagon 1 mg. and carbutamide 3 g. intravenously 
at the same time. (Carbutamide was injected during the first 


2 minutes and glucagon was given immediately afterwards.) 

Glucose was estimated by the Hagedorn-Jensen method, 
and inorganic phosphorus by the Subbarow-Fiske method. 

Results 

At the beginning of the experiment the average hepatic- 
vein blood-glucose of the ten subjects was 115-4 mg. 
per 100 ml., and their capillary blood-glucose was 
103:2 mg. per 100 mij. Thus the average difference 
between the hepatic-vein and capillary blood glucose 
(H.vV.-capillary difference) was 12:2 mg. The individual 
results are shown in the table. 

In two subjects (cases 1 and 2), who had glucagon only, the 
H.V.-capillary blood-glucose difference rose by 50-65 mg. and 
did not fall to the original level within 75 minutes. 

In cases 3 and 4, 30 minutes after the injection of glucagon, 
the H.V.-capillary blood-glucose differences were 35 and 47 mg. 
per 100 ml. But 10 minutes after carbutamide 3 g. was given 
intravenously the H.V.-capillary difference dropped to 10 and 
5 mg. per 100 ml. 

In two other subjects (cases 5 and 6) carbutamide was 
injected 20 minutes after glucagon. The H.v.-capillary blood- 
glucose differences, which were 132 and 55 mg. per 100 ml. 
during the injection of carbutamide became 46 and 9 mg. per 
100 ml. 10 minutes afterwards. 

Cases 7 and 8 were given carbutamide 10 minutes after 
glucagon. Their H.v.-capillary blood-glucose differences, which 
were 84 and 112 mg. per 100 ml. during the injection of 
carbutamide, dropped to 22 and 65 mg. per 100 ml. 10 minutes 
later. 

Thus in all six cases which had carbutamide at various 
intervals after glucagon the H.v.-capillary blood-glucose 
differences had dropped below the initial levels by the 
end of the experiment. 

In cases 9 and 10 glucagon was given intravenously 
within 30 seconds of the injection of carbutamide. The 
H.V.-capillary blood-glucose differences rose to 20 and 
25 mg. per 100 ml., but they had dropped below the 
initial levels at the end of the experiment. 10 minutes 
after the injection of carbutamide the average decrease 
of glucose was 10-5 mg. per 100 ml. in the capillary blood 
and 42-1 mg. in the hepatic-vein blood. 


Discussion 

Glucagon is regarded as an effective glycogenolytic 
agent, and our findings confirm this view. In the ten 
subjects who had fasted for 14 hours the average hepatic- 
vein blood-glucose was 115-4 mg. per 100 ml., and it 
rose to 211-5 mg. per 100 ml. 10 minutes after the injection 
of glucagon. The average capillary blood-glucose was 
103-2 mg. per 100 ml. after fasting, and it rose to 134 mg. 
per 100 ml. 10 minutes after the injection of glucagon. 
This shows that hepatic glycogenolysis is activated by 
glucagon. 

We observed that the blood-glucose, which was 
elevated by glucagon, was definitely lowered within 10 
minutes of the intravenous injection of carbutamide after 
various intervals; the average fall in hepatic-vein blood- 
glucose was 42:1 mg. per 100 ml., while that in the 
capillary blood was 10:5 mg. per 100 ml. These findings 
signify that glycogenolysis activated by glucagon is 
blocked by carbutamide, but how this inhibition takes 
place has yet to be clarified. Various enzymes are known 
to be concerned in glycogenolysis, taking part in several 
stages from the glycogen molecule being broken up until 
free glucose passes into the blood. After glycogen is con- 
verted to glusoe-l-phosphate by the phosphorylase 
enzyme, and after this is converted to glucose-6-phosphate, 
the inorganic phosphate is broken up by glucose-6- 
phosphatase to form free glucose. Glucagon has been 
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EFFECT OF CARBUTAMIDE ON LIVER GLYCOGENOLYSIS ACTIVATED BY GLUCAGON 
| 
| Glucose level . Glucose level : 
(mg. per 100 ml.) — (mg. per 100 ml.) —— 
oe Time (mins.) and ‘ ; HLV.- phosphorus ae ga Time (mins.) and : ae HLV.- phosphorus 
diagnosis injections given we yg _ capillary 6 Brel diagnosis injections given ae Get | capillary ( 8 
‘er- # iffer- : 
blood blood ene 100 ml.) blood blood ice 100 ml.) 
1 —20 115 107 8 | 38 6 —20 112 93 19 16 
Gastric —10 116 110 6 | 3-9 Gastric —10 a< - <> ae 
ulcer 0 2 112 105 7 3-6 ulcer 0 115 98 17 1:9 
Glucagon 1 mg. i.v. Glucagon 1 mg. i.v. 
10 197 132 65 3-0 10 175 135 40 2-1 
20 210 160 50 29 | 20 205 150 55 23 
| 30 223 170 53 3-0 | Carbutamide 3 g. i.v. 
} 40 245 185 | 60 3-2 | 30 167 158 9 18 
| 50 220 170 | 50 3-1 40 160 142 18 1-9 
| 60 193 165 | 28 3-4 | 50 152 135 17 2:0 
75 150 134 16 os 60 148 130 18 1-7 
5 140 125 15 19 
2. —20 116 98 8 1-7 7 —20 116 104 12 3-7 
Gastritis —10 125 108 17 “yi Myeloma —10 121 96 25 aca 
0 . 120 102 18 19 | 0 113 100 13 35 
Glucagon 1 mg. i.v. | Glucagon 1 mg. i.v. 
| 10 165 142 43 | 16 10 227 143 84 26 
1 20 198 164 34 :~—CO«S; 18 | | Carbutamide 3 g. i.v. 
30 216 176 40 | 2-1 | | 20 175 153 22 2:7 
40 238 190 48 | 19 || | 30 160 145 15 3-2 
50 225 175 50 2-0 I | 40 145 135 10 3-0 
60 200 160 40 {| 21 | 50 140 132 8 3-1 
| 75 175 148 27 18 | 60 132 123 9 3-4 
| | Kp | 125 115 10 33 
>. | —20 115 103 12 25 8 —20 117 102 5 2:2 
Gastric | —10 112 109 3 " Buerger’s —10 112 98 14 es 
ulcer | 0 118 112 6 2-1 disease 0 116 104 12 2:4 
| Glucagon 1 mg. i.v. | | Glucagon 1 mg. i.v. 
| 10 179 139 40 23 | 290 178 112 18 
20 185 153 32 25 | | Carbutamide 3 g. i.v. 
30 205 170 35 25 | 20 255 190 65 18 
Carbutamide 3 g. i.v. | | 30 215 185 30 20 
40 175 165 10 2-4 | | 40 190 178 12 2:1 
50 170 160 10 2-2 | | 50 168 112 6 2-0 
60 155 150 5 2-4 | | 60 145 138 7 2:2 
5 130 132 -—2 23 | 75 128 122 | 6 2-0 
4 —20 123 110 13 1-9 9 —20 114 10 | 4 35 
Normal —10 117 107 10 2-1 Hodgkin’s —10 118 105 | 13 > 
subject | 0 120 110 10 19 disease 0 112 107 5 3-1 
| Glucagon 1 mg. i.v. | Glucagon 1 mg.+ 
10 185 135 50 2-2 | carbutamide 3 g. i.v. 
20 210 165 45 2:3 | 10 126 110 16 2-4 
30 237 190 47 2-0 | 20 125 117 8 2-4 
Carbutamide 3 g. i.v. | 30 132 117 15 23 
40 207 202 5 21 \| 40 130 110 20 | 28 
50 170 165 5 19 || | 50 120 105 15 5-0 
60 .145 152 -—7 19 \| 60 116 105 11 | 3-4 
5 125 135 —10 18 | 75 ; 110 112 —2 =| 3-2 
5 : —20 120 114 6 25 10 —20 98 90 8 2-2 
Hodgkin’s —10 128 108 20 e | Normal —10 100 92 8 1-9 
disease 0 124 112 12 2-7 | subject 0 104 90 14 2 
Glucagon 1 mg. i.v. H Glucagon 1 mg. + 
10 274 130 144 18 | carbutamide 3 g. iv. 
20 280 148 132 2-1 | 112 95 7 2-1 
| Carbutamide 3 g. iv. | 20 | 120 | 104 16 2:3 
| 30 212 166 46 20 = || 30 | 120 95 2 | 20 
40 175 157 18 26 || 40 125 110 15 | 19 
50 157 152 5 29 || 50 120 100 20 | 21 
| 60 116 126 —10 3-2 i} 60 120 104 | 16 S| 2-0 
| 5 | 112 110 | 2 28 | 5 106 102 | 4 | 2-0 
} 1 } 




















claimed as a phosphorylase activator (Sutherland and 
Wosilait 1956, Rall et al. 1957). Carbutamide probably 
blocks one or more of the enzymes taking part in 
glycogenolysis. Some investigators have found that 
sulphonylurea compounds act on glucose-6-phosphatase 
and others think they do not (Ashmore et al. 1956). In 
another study not yet published we have estimated 
glucose-6-phosphatase activity of the liver from material 
obtained by puncture biopsy before and after treatment 
with sulphonylurea compounds; and in diabetics we found 
moderate inhibition of enzyme activity after treatment. 
Thus the inhibition of glucose-6-phosphatase may also 
be responsible for the blocking of the glycogenolytic 
effect of glucagon by carbutamide. 

There is strong evidence that the sulphonylurea 
compounds increase the secretion of insulin from the 
pancreatic f-cells. But we still do not know how much 
the secretion of insulin is responsible for the blocking 
effect of carbutamide upon glycogenolytic activity of the 
liver activated by glucagon. 


Because the changes in inorganic phosphorus of the 
hepatic-vein blood after injections of glucagon and 
carbutamide were not consistent we shall not discuss them. 


Summary 


The effect of carbutamide 3 g. intravenously on hepatic 
glycogenolysis activated by glucagon was investigated in 
ten non-diabetic subjects by means of hepatic-vein 
catheterisation. 

The glycogenolytic action of glucagon was blocked by 
carbutamide, and this effect is probably related to the 
inhibition of hepatic enzymes. 

The glucagon was kindly supplied by Eli Lilly & Co., Indianapolis, 
Indiana, U.S.A., and the injectable carbutamide by C. H. Boehringer 
Sohn, Mannheim, Germany. 
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BULLET WOUND OF HEART AND 
RIGHT LUNG WITH RECOVERY 


M. EFTHYMIADIS 
Med. Dip. Athens 
LATE REGISTRAR IN THORACIC SURGERY, 
VICTORIA HOSPITAL, BLACKPOOL 


PENETRATING wounds of the heart and great vessels 
have attracted attention since the days of Harvey. Indeed, 
the earliest attempts at surgical intervention in cardiac 
disorders were derived from experience gained in the 
repair of stab wounds of the myocardium. Improved 
transport in World War II together with modern tech- 
niques of resuscitation, anesthesia, and surgery con- 
siderably improved the results in the treatment of missile 
wounds of the heart and great vessels and are still asso- 
ciated with a high mortality, but under favourable condi- 
tions much can be done to save life (see Nicholson 1945, 
Harken 1946, Samson 1948, Maynard et al. 1956, 
d’Abreu 1958). 

Bullet wounds of the heart are unusual in civilian 
practice. In the case described here a youth was accident- 
ally shot through the heart and the right lung. 


Case-record 
An 18-year-old youth was brought into the casualty depart- 
ment on Aug. 5, 1959, with a history of being accidentally shot 
at a fun-fair from very close distance. He had walked about 
100 yards and then collapsed. 


Examination 

The patient was critically ill. He was pale, restless, and 
drowsy, with cold profuse sweats, no palpable pulse and an 
unrecordably low blood-pressure. A small 3x3 mm. entry 
wound was seen at the right second intercostal space just 
lateral to sternal margin; there was no exit wound. The breath 
sounds were normal on the left side, but grossly diminished on 
the right, with tympanitic resonance anteriorly and dullness 
all along the posterior aspect. The heart sounds were weak, but 
otherwise normal; no murmurs, no rub. The veins in the neck 
were not engorged. On abdominal examination there was some 
tenderness and guarding in the right hypochondrium. 

Right-sided exsanguinating hemopneumothorax was pro- 
visionally diagnosed, and immediately a double intravenous 
drip was established (one in each arm) and plasma and dextran 
were given quickly. Blood was taken for urgent cross-matching, 
and the chest and abdomen were radiographed; after which the 
patient was transferred to the operating-theatre for urgent 
thoracotomy. 

The chest X-ray showed almost complete opacity of the 
right chest with some pneumothorax on the lateral view, 
mediastinal displacement to the left, and a bullet in four frag- 
ments at the level of 8th to 9th rib posteriorly; also some spill- 
over in the left lung field from hemorrhage into the bronchial 
lumen. 

Operation 

A full posterolateral right thoracotomy was carried out 
through the bed of the 6th unresected rib. There was massive 
hemothorax, and about 4 pints of blood and clots were sucked 
out. Following this hemopericardium was noticed immediately, 
with two puncture holes through which blood was pouring. The 
pericardium was widely opened, and a fair amount of blood and 
clots were sucked out; there was a °/, in. tear of the right 
auricular appendage near the opening of the superior vena 
cava. In addition there was laceration of the middle and lower 
lobe, with rather heavy bleeding from pulmonary vessels, 
particularly in the interlobar fissure. The bullet had passed 
/ecm. laterally to the internal mammary vessels without 
damaging them, through the pericardium, right auricular 
appendage, pericardium again, middle lobe, interlobar fissure, 
and lower lobe, and had lodged in the lateral chest wall above 
the diaphragm near the vertebral column at the level of 8th to 


Oth ribs. The laceration in the auricular appendage was 
clamped and repaired with no. 60 thread mattress sutures. The 
pericardium was then closed with interrupted sutures, leaving 
large gaps between them. The holes in the lung were closed 
with fine thread sutures, and the bleeding was controlled 
similarly. Finally the four fragments of the bullet were re- 
moved from the chest wall. On inflating the lung there was no 
appreciable leak; and the lung appeared to have good aeration, 
except part of the lower lobe which had filled with blood. The 
chest was closed with two drains (apical and basal). During the 
operation and immediate postoperative period 9 pints of blood 
was given. Chest X-ray on the table at the conclusion of the 
operation showed a satisfactory appearance. 


Progress 

The immediate postoperative course was satisfactory. On 
the third day suction was applied through a bronchoscope, as 
the left main bronchus had been blocked by a plug of mucus 
and clot. By the fourth day the leak had stopped and the 
drainage tubes had been taken out. There was no fibrillation or 
any other cardiac irregularity, and the patient was discharged 
home, two weeks after the injury, on Aug. 19. 

Four weeks later he was seen in the outpatient clinic, and 
thorough examination revealed no abnormality. Chest X-ray 
showed slight elevation of the right diaphragm, but otherwise 
normal appearances. 


Discussion 

In this case, despite the severity of the injury, with a 
3/, in. tear in the wall of the right atrium and perforations 
in the pulmonary vessels, the patient was able to walk 
100 yards or so in search of help before he collapsed. This 
is unusual, but not unique. Undoubtedly, the speed with 
which the patient was transferred to hospital a mile or so 
away contributed to the successful outcome; and the 
proximity of transfusion apparatus and the immediate 
institution of a plasma infusion in each arm before moving 
the patient to the operating-theatre prevented further 
deterioration during critical moments. 

It has been suggested (DeBakey et al. 1955) that punc- 
ture wounds of the heart tend to seal off so that the 
tamponade effect of the blood contained in the pericardium 
can be overcome by simple needle aspiration. The 
advocates of this procedure suggest that the mortality 
resulting from it is much less than that from open surgery. 
In the experience of others, however (Maynard et al. 
1956), aspiration alone cannot be relied upon either to 
relieve the tamponade or to remove blood, which may 
have already clotted. 

In the present case, immediate thoracotomy disclosed 
in addition considerable hemorrhage from large pul- 
monary vessels, which itself would almost certainly have 
proved fatal if the patient had been treated conservatively. 
Postoperatively, suction drainage maintained the lung in 
full contact with the chest wall throughout the pleural 
cavity, ensuring sealing of air leaks and preventing collec- 
tion of effusion within the pleura. 

This case also illustrates the importance of keeping a 
close auscultatory watch on the opposite lung, whose 
aeration became embarrassed, owing to a plug of mucus 
in the opposite main bronchus, several hours before this 
was at all apparent radiologically. 

It is a remarkable tribute to the resilience of youth and 
to the excellent nursing care which he received that this 
young man was ambulant and well enough to return home 
from his “ holiday ” in Blackpool fourteen days after his 
injury. 

I am indebted to Mr. P. Jewsbury, consultant thoracic surgeon, 
Blackpool Victoria Hospital, for help and for permission to publish. 

References overleaf 
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POSSIBLE ATIOLOGICAL ROLE OF 
PLASMODIUM MALARI£ IN “NEPHROTIC 
SYNDROME ” IN NIGERIAN CHILDREN 


A HIGH incidence of the “ nephrotic syndrome ”’ has 
been observed in children attending University College 
Hospital, Ibadan. Between March, 1959, and January, 
1960, 48 new cases were seen at the “ nephrotic clinic ” in 
the children’s department. By way of comparison, 
fewer than 12 cases were observed over an eighteen- 
month period among all children attending the three 
largest general hospitals in Durban, South Africa,! 2 one 
of which has a turnover of African 
children thrice that of University 
College Hospital, Ibadan. Because of 
the very high incidence of the 
nephrotic syndrome in Ibadan, these 
cases have formed the basis of a 
special study. This communication is 
a preliminary report of some of our 
findings. 

Clinical Features 

On first attendance all our patients 
exhibited gross cedema, massive albu- 
minuria, and severe hypoprotein- 
gzmia, no azotemia, and a normal 
blood-pressure. The clinical appear- 
ance of a typical case is shown in the 
accompanying figure. 

Biochemical Findings 

The salient biochemical findings 
are given in table 1 together with values for normal 
Nigerian children in the same age-group. These examina- 
tions were performed utilising standard techniques in the 
department of chemical pathology, University College 





summary of his histopathological findings to date, as 
follows: 

“In general it can be said that the renal biopsies showed 
uniform histopathological changes. There were patchy lesions 
of varying severity in the glomeruli with associated tubular 
degenerative changes. Round cell infiltration of the interstitial 
tissue of varying severity was an inconstant finding. The 
overall picture is similar to that described in an Ellis type m 
nephritis.” 

ZEtiological Role of P. malarie 

In view of the work of Giglioli,*? who demonstrated a 
relationship between P. malarie and the “ nephrotic 
syndrome ” in British Guiana, it was decided to investi- 
gate the possible etiological role of P. malarig in Nigerian 
* nephrotic ” children. 

Three groups of children aged 3-10 years were selected, 
One of the groups consisted of children with the 
** nephrotic syndrome”. The second group consisted of 
children with various illnesses other than nephrosis. The 
third group were “healthy ”’ children living in their own 
environment in a village close to Ibadan. 

Thick and thin blood-films were taken from all these 
children and were examined for the presence of plasmodia 
before any treatment for malaria was given. The 
incidence of P. malarie in the three groups of children is 
shown in table II. 

It will be noted that the overall incidence of P. malarig 


TABLE II—INCIDENCE OF P. malari@ IN NEPHROTIC AND NON-NEPHROTIC 
CHILDREN (AGED 3-10 Resor 








No. |: faldi- | P. _ Overall es falci- | No 
Group exam- | sf malaria | malarice | — |Parasites 
| ined | | only infec- | only seen 
| | malaria | | concent | 
| | 
Nephrotic chil- | | | | 4 
nore ee 458% | 438% | 896% | 2:1% | 83% 
on-nephrotic | | 
ill children. . 800 | 18:0% | 60% | 240% | 520% | 230% 
‘* Healthy ’’ | | | | 
children |} 200 | 120% | 110% | 230% | 440% | 330% 








TABLE I—MEAN BIOCHEMICAL VALUES IN NEPHROTIC AND “‘ NORMAL ” CHILDREN 





| | 7 


Serum-globulin (g. per 100 ml.) 


] 
Serum- 








Toeal — | Serum-albumin! | cholesterol | ee ~ 
4 ceeignp | (g. per 100 ml.) | | 7 | | (mg.per | 00 Tal 
(g. per 100: ml. )| | ty Oe | cy Y | 100ml.) | 2 -) 
| | | | | 
Nephrotic children: | 
— ‘ 4-38 0-62 0-37 0-96 0-73 1-70 265 18-0 
Rang: 6-90-3-00 2:04-0:06 0:62-0:14 1-57-0-41 1-13-0-36 3-07-0-76 560-47 23-9 
a Stevteal ad Nigerian: children | | | | 
Mean : : 6:90 3-20 0-30 0-80 | 0-90 | 1-70 | 101 j 13 
Range ws | a | 58-198 | 2-26 





*j. Edozien, personal communication. 


Hospital. The serum-cholesterol concentrations were 
variable, but the majority of children had values above 
those found in “‘ normal ” Nigerian children. It should be 
noted that the blood-urea concentrations were within the 
** normal ”’ range. 


Percutaneous Renal Biopsy 


This procedure has so far been carried out on 18 
patients. Prof. G. M. Edington has made a preliminary 





1. Walt, F. Personal communication. _ 
2. Klenerman, P. Personal communication. 
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Samson, P. C. (1948) Ann. Surg. 127, 1127. 


infection in the nephrotic children is very much higher 
than that found either in the ill but non-nephrotic 
children or in the group of “ healthy ” village children. 


Treatment 

Standard symptomatic treatment was given to all the 
nephrotic children. They were divided by random samp- 
ling into two groups; group A received antimalarial therapy, 
whilst group B did not. At the time of writing no differ- 
ences in the course of the illness have become apparent 
in the two groups. 


Comment 

Our findings indicate a definite relationship between the 
nephrotic syndrome in Nigerian children and infection 
with P. malaria. The exact nature of this association 
has still to be elucidated. Eradication of malaria in 


sei 3. Giglioli, G. Malarial Nephritis. London, 1930. 
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British Guiana has caused the virtual disappearance of the 
syndrome.* 

The clinical features, biochemical findings, and histo- 
pathology of the renal lesion will be fully described in 
a later report. 

Our thanks are due to Prof. G. M. Edington, department of patho- 
logy, and to Dr. J. Edozien, department of chemical pathology, for 
much practical help; to Prof. B. G. Maegraith, School of Tropical 
Medicine, Liverpool, for advice and encouragement; and to Prof. 
A. Brown and Dr. R. Collis for their interest throughout the 


investigation. 
H. M. GILLEs 
B.SC., M.D. Malta, 
B.Sc. Oxon., D.T.M. & H. 


R. G. HENDRICKSE 
M.D. Cape Town, M.R.C.P.E. 


Departments of Pediatrics and 
Medicine, University College, 
Ibadan, and the Liverpool School of 
Tropical Medicine 





New Inventions 





AN EASY METHOD FOR THE DETERMINATION 
OF THE pCO, OF THE BLOOD 


A PORTABLE syringe electrode system for measuring the pH 
of the blood was reported in this journal in 1957.5 This 
apparatus has now been modified so that the pCO, of blood 
can be measured according to the technique described first by 
Kahn ° and then by Astrup.’ 

The pH of a sample of blood is measured at 37°C, and the 
value found is known as pH (1). The blood is then centrifuged 

and a gas mixture containing 5% 
A CO,, saturated with water vapour 
and at 37°C, is bubbled through 
the plasma. If the pCO, of the 
plasma is different from that of the 
gas mixture, CO, will be lost or 
gained until the two levels of CO, 
are the same. This change in the 
pCO, of the plasma will result in 
a change in the plasma pH, and 
the new value, pH (2), will bear 
a fixed relation to the original 
pH (1), the pCO, of the gas 
mixture, and the original pCO, of 
the blood. This latter value can 
be read off the nomograms found 
in the papers of both these authors. 

This method is as accurate as 
any other method in current use 
for the determination of pCO,. 
Its advantage lies in the ease with 
which the measurements are made. 
The accuracy of the method 
depends on the apparatus used and 
very little technical skill or training 
is required. A large gas cylinder 
will last for many months in daily 
use, and it need be analysed only once. 





Fig. 1—Scheme of 
apparatus. 


A=pH-meter. 

B=calomel electrode. 
C=supersaturated potas- 
sium-chloride solution. 

D=glass electrode. 
E=barrel of syringe. 


Apparatus 

The pH measuring apparatus previously described consists 
of a glass electrode which forms the tip of the plunger of a 
syringe. Blood is taken into this syringe, and the syringe is 
connected directly to a calomel electrode. The whole apparatus 
is immersed in a water-bath at 37°C. 

In order to make the pCO, measurements the following 
modifications are made (fig. 2). 

3 ft. of nickel tubing is wound round a ‘ Perspex’ tube which 
Passes through, and is supported by, the lid of the water-bath. 








4, Giglioli, G. Proceedings of Sixth International Congress of Tropical 
Medicine and Malaria. Lisbon, 1958. 

5. Mendel, D. Lancet, 1957, i, 1125. 

6. Kahn, A. #. Lab. clin. Med. 1955, 46, 312. 

7. Astrup, P. Scand. F. clin. Lab. Invest. 1956, 8, 30. 


The perspex tube contains saline, and, after passage through the 
nickel tube and the saline, the warm saturated gas is collected from 
the airspace at the top of the perspex tube and is delivered through a 
2 mm.-bore needle to the bottom of the syringe barrel, which also 
passes through, and is supported by, the water-bath lid. 

A perspex obturator with a small hole up the middle fits into the 
syringe barrel. 


Technique for Determination of pCO, of Blood 


1. 5 ml. of blood is taken anaerobically into an oiled syringe con- 
taining oxalate-fluoride mixture which prevents clotting and inhibits 
metabolism. 

2. Approximately 1 ml. of this is transferred anaerobically to the 
syringe electrode and pH (1) is measured. 

3. The rest of the blood is centrifuged for five minutes and the 
supernatant plasma is sucked off. During this time gas is bubbled 
through the humidifier in order to saturate the saline with CO,. 

4. The syringe electrode is washed out and connected to the 
needle which delivers the gas mixture, and the whole is immersed in 











Fig. 2—(A) water-bath lid, (B) heating coils, (C) saline in humidifier, 
(D) gas delivery needle, (E) plasma, (F) ‘ Perspex’ obturator, 
(G) syringe barrel, (M,, M,) gas mixture; the arrows indicate the 
direction of the flow. 


the water-bath. The obturator is put in the syringe and the hole in 
its centre is filled with plasma. The plasma is allowed to warm up 
for five minutes, until it reaches water-bath temperature, at which 
it must be kept throughout the rest of the procedure. 

5. After temperature equilibrium is reached, the gas mixture is 
bubbled through the plasma at a rate of 40 ml. per minute, for ten 
minutes. Some samples of plasma form froth more easily than 
others and the froth may rise above the level of the water in the 
water-bath and cool down. It is very important that the temperature 
should be maintained throughout the equilibration and, when 
necessary, frothing is prevented by the addition of a drop of caprylic 
alcohol. 

6. The obturator is then removed, and the space above it fills 
with the gas mixture after some seconds. The gas supply is cut off, 
the glass electrode plunger is quickly inserted into the barrel, and 
the gas delivery needle is disconnected. The gas in the syringe is 
expelled and the pH of this gas-equilibrated plasma, pH (2), is then 
measured. 

7. The pCO, of the gas mixture is accurately measured when the 
cylinder is new, and thus the pCO, of the plasma after equilibration 
is accurately known. From the two pH readings and the equilibrated 
pCO, value, the original pCO, of the blood can be read off a 
nomogram. 


Greater precision in the measurement of pCO, can be 
achieved if the sample of plasma is equilibrated a second time 
with gas of a different pCO,. For all ordinary clinical purposes, 
however, a single equilibration is all that is necessary, giving 
as it does a result within +2 mm. of those obtained by other 
methods. 


The apparatus can be obtained from Electronic Instruments Ltd., 
Lower Mortlake Road, Richmond, Surrey. 
Davip MENDEL 


i of Cardiolo; 
Institute BY> M.B. Lond., M.R.C.P. 


London, W.1 
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Reviews of Books When treatment is indicated, Dr. Goldstein obviously sides 

with those who believe that the only procedure which has any 

definite effect is operative fusion. His book is a detailed guide 

Clinical Toxicology to the assessment of patients, their preoperative care in 


C. J. POLSON, M.D., F.R.C.P., barrister-at-law, professor of 
forensic medicine, University of Leeds; R. N. TATTERSALL, 
M.D., F.R.C.P., assistant physician, Leeds General Infirmary. 
London: English Universities Press. 1960. Pp. 589. 42s. 

FRoM the vast range of poisons and poisoning the authors 
have gathered information and entertainment about poisoning 
in the home; and they present this impressive amount of 
knowledge in a way particularly designed to help the clinician 
who may have to treat, with scant warning, a poisoned patient. 
The first part of the book deals briefly but clearly with 
the British law relating to poisons and poisoning and 
with the general principles of the diagnosis and treatment 
of poisoning. The doctor is advised about how to conduct 
his investigations when there are grounds for suspicion; and 
the little-known point is made that removal of a victim to 
hospital does not necessarily end the danger of continued 
criminal poisoning. 

The second and larger part of the book is devoted to accounts 
of the diagnosis and treatment of poisoning by specific poisons, 
and includes information on the physicochemical properties of 
the poisons, the frequency of such poisoning, a historical 
background, and a solid practical guide to diagnosis, treatment, 
and prognosis. A vast amount of fact is compressed into a 
very reasonable and inexpensive space, and the topic is enlivened 
by many case-reports (models for any case summaries). A text 
of high literary merit is attractively interspersed with pithy 
comment. The reader may enter Professor Polson’s museum 
and admire the splash of blue from the stomach of a case of 
nitroprusside poisoning, or he may be led to speculate on the 
proposition that Eve, as depicted in an old fresco, was main- 
taining a certain posture more from Amanita muscaria poisoning 
than from modesty. A nostalgic mention of a maiden aunt’s 
cowslip wine is followed, however, by a stringent comment on 
the medicinal merits of alcohol. 

Industrial toxicology is not included as a general subject, 
and laboratory analytical procedures are not given; but these 
deliberate omissions do not detract in the slightest from the 
very great value of this book, and there are still reminders of 
simple tests for aspirin and carboxyhemoglobin. Clinical 
Toxicology is written for the practising clinician, but patholo- 
gists and those engaged in medicolegal affairs will also find it 
indispensable, and there can be few doctors who would not 
find in it something of absorbing interest. 


The Surgical Treatment of Scoliosis 
Louis A. GOLDSTEIN, M.D., F.A.C.S., associate clinical professor 
of orthopedic surgery, University of Rochester Medical Center. 
Springfield, Ill.: Charles C. Thomas. Oxford: Blackwell 
Scientific Publications. 1960. Pp. 116. 54s. 

IN this country surgical tuberculosis is now becoming a rare 
disease, and only one variety of gross spinal deformity is 
commonly encountered—that due to scoliosis. And it must 
be admitted that, whatever strides orthopedic surgery may 
have made in other directions, there are still grave defects in 
our knowledge of this condition. In its commonest form, we 
are still obliged to describe the disease as “‘ idiopathic ”; and 
the second largest group of cases—the paralytic ones—are a 
sequel of poliomyelitis for which, of course, there is as yet no 
specific remedy. That our ability to deal with scoliosis has 
increased at all is due to the publication, during the past 
thirty years, of several large series of cases treated in different 
ways. This monograph from the Rochester Medical Center 
reviews Dr. Goldstein’s experiences in 65 cases. 

His management of a given case is based, as in other clinics, 
on the fairly accurate prognosis which is now possible. An 
onset before the age of 10 years, and a principal curve in the 
thoracic segments, for instance, are usually serious portents. 
When the deformity is greatest in the lumbar region, and 
develops shortly before skeletal growth ceases (i.e., about 15), 
it seldom becomes at all severe or warrants interference. 


turnbuckle plaster casts, and a fusion technique which involves 
the use of large quantities of fresh autogenous iliac bone. The 
operation should include many vertebre (usually seven or 
eight) but can be completed in one stage. A year must elapse 
before union is sound, and during eight months of this period 
the patient must be recumbent. This is a widely accepted 
regime, and the author is to be commended for providing a 
handbook which will enable others to adopt it with success, 
He is also to be congratulated on achieving the results here 
described, with very few complications and no deaths. One 
clue to this enviable record is provided by Vernon Thomas’s 
appendix, which deals with anesthesia in patients with scoliosis. 


A Guide to Antibiotic Therapy 
HENRY WELCH, PH.D. New York: Medical Encyclopedia, 
London: Interscience Publishers. 1959. Pp. 69. 23s. 

TuIs book aims to give a profile of 31 antibiotics used in 
the treatment of human or animal infections, and to be a 
physician’s ready reference. It carries no text other than an 
introduction and foreword; thereafter each antibiotic is dealt 
with, in alphabetical order, from amphomycin to viomycin, in 
the form of a two-page chart. In each chart organisms are 
arranged alphabetically, from actinomycetes to vibrio, followed 
by miscellaneous groups such as yeasts, rickettsiz, viruses, and 
protozoa. It is possible to read off the inhibitory concentrations 
of antibiotics to which the organisms are susceptible. Next to 
each chart is a brief note on the indications for using the 
antibiotic, its side-effects, and available dosage forms. 

The editor and his assistants have undoubtedly amassed a 
large amount of useful information, but in this country the 
book is likely to have only a limited appeal. It is too compli- 
cated for the average medical student. Bacteriologists might 
occasionally refer to it, but the introduction and foreword do 
not recommend it to them but rather to practising physicians. 
Only physicians who can think in bacteriological terms would 
really comprehend it quickly. It is like a navigator’s compass— 
an important instrument so long as you are a navigator and 
know how to use one. 


Vitamin B,, 
E. LEsTER SMITH, D.SC., F.R.S., senior biochemist, Glaxo Labora- 
tories. London: Methuen. New York: John Wiley. 1960. 
Pp. 196. 15s. 

THE author of this monograph, one of a series on bio- 
chemical subjects, must know as much as anyone about 
vitamin B,. and he has written a balanced review of the whole 
topic for ‘‘ those who have neither time nor necessity to 
study it more extensively.”’ It includes reference to all sig- 
nificant papers up to mid-1958. The greater part is naturally 
taken up with chemical matters, but it is remarkably easy 
reading. The chapters on assay methods, the vitamin-B,,- 
binding factor, and absorption, excretion, and distribution in 
the body are specially useful to the medical reader. It is 
interesting to see that biochemists seem to have decided that 
B,.-binding capacity is mot identical with intrinsic-factor 
activity, that oral doses of vitamin B,, over 50 ug. are probably 
absorbed by direct diffusion independently of intrinsic factor, 
and that 75% of a parenteral dose of 1000 ug. is excreted in 
the urine within 8 hours. There are many facts like these to 
be found, and we do not know of a better introduction to the 
subject of vitamin B,, than this brief but informative book. 





Encyclopedia of Urology.—In reviewing (March 26) the 
first three volumes of this encyclopedia to appear, we mis- 
takenly indicated that all sixteen volumes will be published in 
English, French, and German versions. In fact each con- 
tributor writes in one of these languages, but there will be no 
translations. It so happens that these first three volumes are 
all in English. 
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Challenge to Southey 

Ir the last enemy is death, the second-last for many 
patients is massive oedema which defies such expedients 
as sodium restriction and the whole range of diuretics. 
In such circumstances the temptation is to tackle the 
problem directly, by allowing the oedema fluid to gravi- 
tate into the legs and then letting it escape through 
Southey’s tubes or the wounds of acupuncture. Large 
amounts can often be drained off in this way, with relief 
of dyspnoea and sometimes a restored response to 
diuretic agents. Drainage of cedema fluid has been 
enhanced by the use of modified Southey’s tubes with 
lateral openings, and the risks of local infection can 
largely be met with modern antibiotics. As the use of a 
procedure becomes more widespread, unexpected dan- 
gers sometimes come to light; and in this issue Dr. 
VeRE and Mr. KING draw attention to untoward re- 





actions which they observed on ten occasions in seven 
patients treated by acupuncture drainage of oedema fluid. 


Six of the patients had gross oedema due to chronic 
nephritis, and associated with significant hypoprotein- 
emia; the seventh patient had anasarca due to con- 
gestive heart-failure following pulmonary hypertension, 
and the plasma-proteins were “normal”. The sequels 
to drainage included collapse, oliguria, shrunken veins, 
nausea, and postural. hypotension; two patients had 
symptoms attributed to acute-on-chronic potassium 
depletion—abdominal distension with absent gut- 
sounds, and mental confusion. Both these patients had 
electrocardiographic changes consistent with potassium 
depletion, and in one of them renal biopsy showed the 
vacuolar nephropathy characteristic of potassium deple- 
tion. The clinical reaction was associated with a carefully 





wenn 





observed sequence of biochemical changes. The blood- 
urea rose in all patients, sometimes despite increased 
urea excretion. The serum-sodium fell, while the serum- 
potassium rose; urinary sodium and potassium each fell 


_ during the period of drainage, though sometimes 
_ diuresis followed with increased loss of potassium. The 
| plasma-protein concentration and hematocrit percentage 


Were increased. Creatinine clearance commonly fell; 


_ but the urine formed was often of higher specific 
 Stavity than was usual for that patient. 


: In three 
patients the amount of fluid removed was over 10 litres 


(in one patient nearly 66 litres); but similar reactions 
were seen after removal of much smaller amounts of 
fluid—around 5 litres. 

The precipitation of complex metabolic disturbances 
by the removal of a relatively small portion of a large 
accumulation of isotonic fluid may seem somewhat 
rather surprising. Many of the features of the syndrome 
are explained by VERE and KING in terms of hypovolemia, 
which in other contexts is known to produce the cir- 
culatory collapse, nausea, thirst, oliguria, and raised 
blood-urea found in these patients. It is not easy to 
see why the lowered plasma-volume was not made up 
by entry of fluid from the considerable remaining 
depots of cedema fluid; but clearly the circulation in 
cedematous limbs is far from normal, and cedema fluid 
may be effectively out of reach of the general circulation. 
On the basis of the low plasma-sodium and raised 
plasma-potassium, VERE and KING draw an analogy 
with. the “ reaction to injury”.! The “reaction to 
injury ”, however, is usually associated with retention 
of sodium, whereas in these patients considerable 
amounts of sodium were inevitably withdrawn from the 
body. In the search for parallels there comes to mind 
the low-salt syndrome of SCHROEDER,” in which collapse 
and extrarenal uremia were induced by therapeutic 
sodium depletion, even when massive oedema persisted ; 
and also the collapse which may follow abdominal 
paracentesis,’ in which low plasma-sodium and raised 
plasma-potassium are also found. The relevance of 
sodium depletion to the syndrome now described is 
shown by the improvement of symptoms when salt was 
ingested. 

Discussing the practical implications of their obser- 
vations, VERE and KING suggest that drainage should be 
gradual and controlled by observations of the blood- 
pressure, plasma-protein, and hematocrit. Potassium 
supplements may be needed during the diuresis which 
may follow drainage; but the plasma-potassium should 
be controlled in patients with renal disease, especially 
as sodium depletion may diminish the output of potas- 
sium. A rise in blood-urea during drainage of oedema 
does not necessarily indicate progression of renal dis- 
ease: while it may be due to low renal blood-flow, or 
to temporary renal damage from potassium depletion, 
it may also be of extrarenal origin, and disappear when 
the hypovolemia is corrected. 

The hazards of removing oedema fluid rapidly have 
been described in Germany and Poland, but this seems 
to be the first thorough account in the English language. 
Since six of the seven patients described had both 
hypoproteinemia and pre-existing renal damage, it may 
not be possible to apply these findings directly to the 
more common problem of congestive cardiac failure. 
Further observations during mechanical drainage in 
patients without hypoproteinemia or renal damage 
should clear up this point, now that this interesting 
syndrome has been delineated. 





1. Wilson, G. M., Moore, F. D., Jepson, R. P. in Metabolic Disturbances in 
Clinical Medicine (edited by G. A. Smart); p. 72. London, 1958. 
2. Schroeder, H. A. ¥. Amer. med. Ass. 1949, 141, 117. : 
35 Ss W. P., Rosenbaum, J. D., Strauss, M. B. #. clin. Invest. 1951, 
, 738. 
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Red-cell Regulators 


THE regulation of the production and maturation of 
red blood-cells by humoral factors has been investigated 
and discussed for over fifty years. In the past few years 
experiments reported from several laboratories have 
again suggested the existence of such humoral stimula- 
tion. BOoRSOOK et al.! made rabbits anemic by giving 
them the hemolysing drug, phenylhydrazine. They 
prepared from the plasma of the anemic rabbits a 
protein-free extract which they injected daily into 
healthy young rats; after about a week the hemoglobin 
level and the hematocrit began to rise, and this increase 
continued as long as the injections were kept up. For 
example, in one rat with an initial hemoglobin of 
14-3 g. per 100 ml., when such injections were being 
given the level rose week by week to 15-4, 16-5, 17-4, and 
18-1 g. per 100 ml. The erythropoietic factor was not 
destroyed by boiling for fifteen minutes at pH 5-5—a 
procedure that coagulated nearly all the plasma-protein. 
In a later study ? this group of workers used reticulo- 
cytosis in the adult mouse and the uptake of **Fe in the 
blood of starved rats as indicators of the erythropoietic 
activity of the plasma of these anemic rabbits. They 
found that heat treatment was needed to destroy the 
antigenicity of the plasma-proteins but that milder 
treatment, leaving about 20°, of protein, still gave 
fractions with full erythropoietic activity. By fractiona- 
tion methods, including zone electrophoresis, they were 
able to concentrate the erythropoietic fraction but were 
not able to separate it from protein material. 


LINMAN et al.* used similar methods to determine 
whether an erythropoietic-stimulating factor was present 
in the plasma of patients with primary or secondary 
polycythemia. They prepared a non-antigenic extract 
by boiling the plasma at pH 5-5 and filtering, 
and then by treatment with perchloric acid they obtained 
an extract which they considered to be protein-free.* 
The protein-free extracts were injected into normal 
rats. Those from patients with either primary or 
secondary polycythemia produced reticulocytosis, a 
rise in the red-cell count in the peripheral blood, and 
increased erythropoietic activity in the bone-marrow; 
these stimulatory effects persisted so long as daily 
plasma injections were continued and ceased quickly 
when injections were no longer given. LINMAN et al. 
concluded that these results confirmed the existence of 
a humoral erythropoietic factor in man. It could be 
argued that in the patients with secondary polycythemia 
hypoxia had stimulated the production of the erythro- 
poietic agent; and ErsLev® has shown that tissue- 
oxygen concentration rather than arterial oxygen tension 
is the important factor. But in polycythemia vera there 
is no evidence of decreased tissue-oxygen tension, and 
LinMAN et al. postulate a “‘ derangement of physiologic 
regulation of erythropoiesis”. The site of erythro- 


. 3 


; Borsook, H., Graybiel, A., Keighley, G., Windsor, E. Blood, 1954, 
> Fe. 
. Lowy, P. H., Keighley, G., Borsook, H., Graybiel, A. ibid. 1959, 


14, 262. 


. Linman, J. W., Bethell, F. H., Tascott, H. K. ¥. Lab. clin. Med. 1957, 


a Linman, J. W., Bethell, F. H. Blood, 1956, 11, 310. 
. Erslev, A. ibid. 1955, 10, 616. 
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poietin production is also uncertain. Although poly- 
cythemia has been observed in association with lesions 
in the region of the pituitary and midbrain, Linmay 
et al. doubt whether the plasma factor is of pituitary 
origin since removal of the pituitary does not prevent 
erythropoietic stimulation by hypoxia. Nor does the 
site seem to be the bone-marrow, since neither X rays 
nor nitrogen mustard ® reduce its effect. 

Further work by LINMAN et al.’ showed that the red- 
cell-stimulating factor of plasma could be subdivided 
into two factors with different actions. The first factor 
is thermostable and ether-soluble; it stimulates division 
of erythroblasts but does not increase hemoglobin 
synthesis. The second factor is relatively thermostable 
and is insoluble in ether; it enhances hemoglobin 
synthesis but does not stimulate erythroblast division, 
An effect similar to that of the first of these factors was 
obtained in rats that had been given “ batyl alcohol ”.8| 
This glyceryl ether was isolated by SANDLER ® from an 
extract of yellow bone-marrow of cattle—an extract 
that stimulated erythropoiesis in normal rats and in 
rats made anemic by administration of benzene. 
Consequently LINMAN et al. suggest that the red-cell- 
stimulating substance they are studying may be related 
to batyl alcohol, and batyl alcohol has been said to 
produce reticulocytosis in man. In later experiments 
LInMAN et al.!° took plasma from patients with poly- 
cythemia vera both in clinical relapse and in therapeutic 
remission induced by radioactive phosphorus, and 
subjected the samples to the treatment necessary to 
separate the two erythropoietic factors. When the 
extracts were injected into rats daily for fourteen days, 
both erythropoiesis and hemoglobin formation were 
increased. In polycythemia vera in man granulocytes 
and platelets are often increased; and LINMAN et al. 
showed that in somewhat larger amounts the pedi: 
extracts produced such increases in rats: an extract 
containing the ether-soluble factor 1 increased platelets; 
an extract containing the thermostable factor 2 increased 
neutrophil polymorphs and platelets. They therefore 
conclude that derangement of the regulatory role of 
these humoral factors may be responsible for all aspects 
of the blood changes in polycythemia vera, but they 
cannot suggest the cause of the derangement. 

Yet another facet of this problem has been explored 
by Osnes,'! who has described work on an erythro- : 
poietic principle produced in the kidney. In one set 
of experiments on mice, the left kidney was irradiated 
so as to produce a condition like glomerulonephritis ; the 
right kidney was removed in one group and was rendered 
hydronephrotic by ligature of the ureter in a second 
group, and in a third group the excretory function was 
neutralised by allowing the urine to drain into the | 
peritoneal cavity. These procedures caused a similar | 
degree of uremia in all three groups; but anemia was | 





! 


6. Erslev, A., Lavietes, P. H. ibid. 1954, 9, 1055. 
7: —— J. W., Bethell, F. H., Long, M. J. ¥. Lab. clin. Med. 1958, 
8 


51, 8. 
8. Lo J. W., Long, M. J., Korst, D. R., Bethell, F. H. ibid. 1959, 
335 j 


9. Sandler, O. E. Acta med. scand. 1949, 133, suppl. 225. | 

10 Linman, J. W., Bethell, F. H., Long, M. J. Ann. intern. Med. 1959, | 
51, 1003. 

11. Osnes, S. Brit. med. F. 1959, ii, 650. 
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severe in the first group only, was moderate in the 
second, and was absent in the third. OsNes interpreted 
these results as showing that the amount of kidney 
tissue determines the degree of anemia, and he con- 
firmed this by other experiments; for instance, daily 
bleeding caused a rise of reticulocytes. in normal mice, 
but in others in which one and a half kidneys had been 
removed there was hardly any reticulocyte response. 
The kidney erythropoietic principle was found in 
protein-free ultrafiltrates and was thermolabile. OsNEs 
reminds us that many experiments have shown the 
presence of a different red-cell stimulator in mice: 
serum from mice that have been bled repeatedly will cause 
reticulocytosis in'normal mice, into which it is injected; 
and if the injections are repeated, polycythemia will 
result. This factor, erythropoietin, seems to be a protein 
or a protein-bound substance. But injections of serum 
with erythropoietin activity will mot cause reticulo- 
cytosis in nephritic mice, and on the other hand serum 
from bled nephritic mice does show erythropoietin 
activity. Thus the erythropoietic kidney principle and 
the so-called erythropoietin seem to be quite distinct. 

Using as test animals normal and nephritic mice 
OsNES tested suitably prepared sera from human 
subjects. Serum from a patient after severe hemor- 
thage, from one with sideropenic anemia, and from one 
with pernicious anemia all produced reticulocytosis in 
normal and nephritic mice; so both factors were present 
in their sera. Serum from patients with chronic 
nephritis and anemia produced reticulocytosis in 
normal but not in nephritic mice; so the kidney principle 
was lacking in these patients. Similar results were 
obtained in patients with ulcerative colitis and rheuma- 
toid arthritis, and in a patient with polycythemia and 
renal complications. JONES et al.!* have described two 
cases of polycythemia—one a patient with hydro- 
nephrosis and the other with a polycystic kidney—in 
which nephrectomy restored plasma-erythropoietin 
levels, previously raised, to normal and ended the 
polycythemia. 

A different approach again is that of FEopoROv et al.1% 
in Moscow. They describe the properties of a hemo- 
poietic factor found in gastric juice—a factor quite 
distinct from the gastric “intrinsic factor” which is 
so important in the etiology of pernicious anemia. 


_ Feoporov’s factor, which is thermolabile and dialysable, 


is detected by its ability to stimulate mitotic activity and 
formation of hemoglobin in marrow-cultures. It is 
present in neutralised gastric juice, and in both man and 
dog it is produced in the fundus of the stomach. It is 
not found in the gastric juice of patients with pernicious 
anemia; in other anemias, including aplastic anemia, it 
is present, but it can be depleted by repeated bleedings; 
in polycythemia the factor is apparently increased. 

All this work, and that of several others, amounts to 
an accumulating body of experimental evidence of the 
existence of humoral regulators of red-cell production 
and maturation. If we could concentrate or isolate these 





12, Jones, N. F., Payne, R. W., Hyde, R. D., Price, T. M. L. Lancet, 
Feb. 6, 1960. p. 299. 

13. Feodorov, N. A., Namyatisheva, A. M., Kakhetelidze, M. G. Blood, 
1958, 13, 926. 


in a form that could be handled, they might prove 
valuable in the treatment of anemias that are not due 
to deficiencies of essential red-cell constituents or to 
hemolysis. Indeed OsNEs claims that he has prevented 
the development of anemia in nephritic mice by 
administration of active material. The reason why this 
work has so far roused little enthusiasm among clinical 
hematologists is undoubtedly that almost all the work has 
been carried out in mice, rats, and rabbits, and mice and 
rats are the test animals for detecting these substances. 
Many promising lines of work based on experiments in 
rodents have petered out when applied to man or even 
to other mammals. The hemopoietic system of rodents 
seems to have different reactions, and the cells often 
have different functions from those of man and other 
animals. But, despite some contradictions, the evidence 
from rodent experiments does begin to hang together 
quite satisfactorily, and the attempt to apply the results 
elsewhere may be worth making. 





Annotations 





ADRENALINE AND NORADRENALINE 
METABOLISM 
ALTHOUGH the pressor activity of adrenal medullary 
extract was first demonstrated sixty-five years ago ' many 
aspects of the metabolism and action of adrenaline and 
related catechol amines have only recently been brought 
to light. The necessity for a further symposium on 
adrenergic mechanisms (held in London on March 28 and 
29 2) only eighteen months after a similar meeting in the 
U.S.A. 3 reflects the increased tempo of research. 
One aspect on which much progress has been made— 
namely, the fate of adrenaline and noradrenaline in the 
body—was discussed in London by Dr. J. Axelrod.* 
When we last reviewed this subject,®> details of the new 
metabolic pathways unveiled by the identification of 
3-methoxy-4-hydroxymandelic acid (V.M.A.) as an 
important metabolite ® were still obscure: thus the 
relative magnitude of O-methylation and amine oxidation 
in the primary inactivation of adrenaline and noradrena- 
line had still to be established. Axelrod spoke of data on 
this point which had been obtained by means of an 
ingenious technique devised by Kopin.’ By assaying 
the ratios of the isotopes in excreted metabolites after 
simultaneous injection of *H-labelled adrenaline and 
4C-labelled § 3-methoxy-adrenaline in man, it was 
calculated that about 68°% of administered adrenaline is 
first O-methylated and about 23% deaminated before 
O-methylation. That O-methylation is the more 
important mode of primary inactivation is confirmed in 
retrospect by the work of Bacq.® In laboratory animals he 
obtained physiological potentiation of adrenaline action 
with pyrogallol, a member of a group of compounds which 
has since been shown to inhibit the enzyme responsible 
1. Oliver, G., Schafer, E. A. J. Physiol. 1894,16,i,  . 
2. The symposium, held by the Co-ordinating Committee for Symposia 
on Drug Action, was organised by the British Pharmacological Society 
with the cooperation of the Physiological Society, the Biochemical 
Society, and the Royal Society of Medicine. 

Pharmacol. Rev. 1959, 11, 241. 

. Axelrod, J. Physiol. Rev. 1959, 39, 751. 

Lancet, 1959, i, 1080. 

. Armstrong, M. D., McMillan, A., Shaw, K. N. F. Biochim. biophys. 


acta, 1957, 25, 442. 
Kopin, I. J., Axelrod, J. Fed. Proc. 1960, 19, 295. Kopin, I. J. Science 


(in the press). ; 
Bacq, Z. M. Arch. int. Physiol. 1936, 42, 340. 
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for O-methylation *"4—the ubiquitous catechol O- 
methyltransferase.12 On the other hand, inactivation 
of monoamine oxidase, for which adrenaline is a sub- 
strate,!* does not alter the in-vivo response to administra- 
tion of catechol amines.'* Inactivation of adrenaline is 
facilitated, in the mouse at least, by reserpine, chlorpro- 
mazine, imipramine, and amphetamine,'® which are 
widely used in psychiatric practice. 

Axelrod stated that in man about 45% of the final 
products of adrenaline and noradrenaline metabolism are 
excreted in the urine as free v.M.A.—which conforms with 
the findings of other workers '* !’—and about an equal 
amount as O-methylated adrenaline and noradrenaline, 
conjugated as sulphate derivatives. Smaller amounts of 
free and conjugated adrenaline and noradrenaline, of 
dihydroxy-mandelic acid,1’ and of a newly discovered 
metabolite—3-methoxy-4-hydroxphenylglycol 1* 1*—are 
also found in the urine. The clinical usefulness of v.M.A. 
estimation in the diagnosis of phzochromocytoma has 
now been recognised. This estimation was especially 
helpful in 2 cases in which v.M.A. output was increased 
but excretion of catechol amines was normal.?° #4 

Sandler and Ruthven *° 2° have described a quantitative 
colorimetric method for estimation of v.M.A. in urine 
which should go far towards bringing the diagnosis of 
pheochromocytoma within the scope of the routine 
clinical laboratory. _ Comparable methods for other 
metabolites will surely follow. 


AIRBORNE BEHAVIOUR 


THERE is a certain sameness about the pictorial advertise- 
ments for the great airlines. All the aeroplanes are half 
empty, and such passengers as are shown are honeymoon 
couples or handsome and muscular “ executives ” 
(whatever an executive is) in polite conversation what 
time elegant ladies in uniform offer a choice of expensive 
groceries. We have probably been unlucky; but our 
experience does not agree with this picture precisely, and 
we were glad, therefore, to read an objective analysis of 
the behaviour of air passengers based on the answers to 
a questionary completed by the stewardesses on the air- 
lines serving Los Angeles.** 

The first conclusion is that most airline passengers are 
well behaved. It is true that young men travelling in 
groups tend to raise hell; but, as this report says, most 
passengers behave in the air much as they do on the 
ground. Passengers tend to be unduly dependent—i.e., 
they ask silly questions. Men seem to behave rather worse 
than women, and a major complaint is that they do not 
get enough to drink. 156 displays of extreme emotion were 
classified as fear (67), anger (57) sorrow (11), and other 
(21). He must be a very seasoned traveller who leaves the 
ground and meets it again without a single flutter of his 

9. "9. Udenfriend, S., Creveling, C. R., Ozaki, M., Daly, J. W., Witkop, B. B. 
Arch. Biochem. — 1959, i, 249. 

10. Axelrod, J., Laroche, M.-J. Science, 1959, 130, 800. 

11. Bacq, Z. M., Gosselin, L., Dresse, A., Renson, J. ibid. p. 453. 

12. Axelrod, J., Albers, R. W., Clemente, Cc. Oe A Rasen: aly 1959, 5, 68. 

13. Blaschko, H., Richter, D., “Schlossmann, H. Biochem. F. 1937, 31, 2187. 

14. Griesemer, E. Cc. , Barsky, J., ay ee A., Wells, J. A. , Zeller, E. A. 
Proc. Soc. exp. Biol., N.Y. 195 3, 84, 6 

15. Axelrod, J., Tomchick, R. Nature, Lond. 1959, 184, 2027. 

16. Goodall, McC. , Kirshner, N., Rosen, L. F. clin. Invest. 1959, 38, 707. 


af Kirshner, N., Goodall, McC., Rosen, L. ¥. Pharmacol. 1959, 127, 1 
18. — J., Kopin, 2 Mann, J. D. Biochim. biophys. acta, 1959, 


19. EBay I. J., Axelrod, J. Nature, Lond. 1960, 185, 788. 
Ruthven, C.R.J. Lancer, 1959, ii, 114 


. Sandler, M., 
21. Gitlow, S. E., Mendlowitz, M., Khassis, S., Cohen, iss Sha, J. #. clin. 
Sjoerdsma, A. Clin. Res. 1960, 8, 24. 


Invest. 1960, °39, 221. 
22. Crout, J. R. , Pisano, j. } ee 
. Sandler, M., Ruthven, C. R. J. Lancet, 1959, ii, 1034. 
. Bryan, G. L., Rigney, J. W. Aerospace Med. 1960, 31, 123. 








diaphragm; but the middle-aged man who leapt from an 
emergency exit as the *plane was about to take off must 
have been excessively anxious. What is really surprising 
is how cross the passengers get. 19 cases, involving 
cursing and fighting, were due to drink which the 
passenger had brought aboard either in him or on him, 
16 passengers said that the airline had treated them badly; 
these are not shown in the advertisements. 12 had 
“hostile personality traits”, and 10 were “ personally 
frustrated ”. The best example of these last unfortunates 
was the poor chap who had booked on another plane and 


(by his own fault) lost his seat: he had lost his luggage; his | 


wife had left him; his secretary was pregnant; he had not 
slept for four nights. Was he wild ? 

Almost as interesting is the analysis of the action taken 
by the stewardesses to stifle excessive emotion of all kinds, 
They reason, distract, or threaten; but the ultimate 
sanction is to call the Captain. Despite all this odd 
behaviour no-one has been made to walk the plank. 


PULMONARY COMPLICATIONS OF 
RHEUMATOID ARTHRITIS 


VaRIOUS pulmonary and pleural complications arise in 
the course of rheumatoid arthritis, but most of them do 
not seem to differ from the respiratory disorders seen in 
the ordinary run of general hospital admissions. In a large 
controlled study of hospital cases Aronoff et al. found no 
lung lesion characteristic of rheumatoid arthritis. There 
are nevertheless grounds for believing that rheumatoid 
arthritis can in fact cause or modify certain pulmonary 
lesions. 

Firstly, histologically typical rheumatoid nodules some- 
times appear in the lungs,” * and they may be widely dis- 
seminated through the lungs, pleura, pericardium, and 


heart, as well as in the subcutaneous tissue and muscles, | 
Secondly (and the only significant association between | 


rheumatoid arthritis and lung disease so far demonstrated 
on epidemiological grounds) are the nodular changes 
described by Caplan‘ in the lungs of coalminers with 
rheumatoid arthritis—lesions seen also in occupations | 
involving other dust hazards. This form of nodular fibro- 


sis, consisting of many well-defined rounded shadows on | 
a background of slight pneumoconiosis, is often dis- | 


tinguishable from progressive massive fibrosis; and as 
Miall ®> has suggested, it is probably a particular type of 
tissue reaction to dust and tuberculosis in the lungs of 
miners who are predisposed to rheumatoid arthritis. 
Thirdly, there may develop diffuse lung changes in the 


form of a chronic fibrosing pneumonitis, first described in | 
association with rheuniatoid arthritis by Ellman and Ball.® | 


Radiographs show diffuse reticular shadows which are not 
in themselves specific, and, as Scadding ” pointed out, it is 
hard to be sure whether the changes are due to the same 
disease process as the rheumatoid arthritis or to some 
other cause. It is presumably progression of the inter- 
stitial fibrosis which leads to the appearance of “ honey- 
comb lung,” also noted in association with rheumatoid 


arthritis.* Fourthly, the generalised arteritis of rheuma- | 
toid disease may involve pulmonary vessels,® and has been | 





4 


. Aronoff, A., Bywaters, E. G. L., Fearnley, G. R. Brit. med. . 1955, ii 
28 


. Raven, R. W., Weber, F. P., Price, L. Ng Ann. rheum. Dis. 1948, 7, 63, 
Ellman, P. , Cudkowitz, L., Elwood, J. S. F. clin. Path. 1954, 7, 239. 
Caplan, A. ° Thorax, 1953, 8, 29. 

Miall, W. E. Brit. med. ¥. 1953, ii, 1231. 

Ellman, P., Ball, R. E. ibid. 1948, i ii, 816. 

a Scadding, J. G. Brit. ¥. Radiol. 1956, 29, 633. 

Dixon, A. St. aj Ball, J. Ann. rheum. Dis. 1957, 16, 241. 
Cruikshank, B. ibid. 1954, 13, 136. 
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.}complication of pleural effusion, with or without under- 
‘ {lying parenchymatous lung lesions, usually appearing 
shortly after the onset of rheumatoid arthritis or accom- 
panying an exacerbation of the disease.’ * It seems to be 
remarkable for its predominance in males, in contrast to 
the increased incidence of rheumatoid arthritis itself in 
women. 

Pleural effusion is the principal feature noted by Horler 
and Thompson #4 in an extensive review of pleural and 
pulmonary complications of rheumatoid arthritis in 180 


.{ patients. They found that 9 patients, 8 of them males, had 


a pleural effusion for which no cause could be found other 
than rheumatoid disease, though they emphasise the im- 
portance of excluding other connective tissue disorders, 
tuberculosis, and malignant disease. The pleural fluids 
were clear and pale yellow and had the characters of an in- 
flammatory exudate with high protein content and a vary- 
ing proportion of neutrophils and lymphocytes. 2 of the 
patients also had coincident parenchymatous lung lesions, 
in 1 nodular and in the other diffuse and fibrotic. Another 
male patient without plevral effusion showed the radio- 
logical appearance of “honeycomb lung.” In most 
instances the effusion appeared with an acute febrile res- 
piratory illness related to the onset of arthritis, though in 
some the effusion preceded the arthritis, and it is perhaps 
arguable that the relationship was no more than that of a 
' precipitating factor. The series nevertheless gives convin- 
cing additional evidence that rheumatoid pleural effusion 
is a clinical entity. 








TREATMENT OF TRACHOMA 


| THE special reports of the World Health Organisation 
: published in 1952 and 1956 » established the value of the 
tetracyclines in the treatment of trachoma, particularly as 
a mass measure in trachomatous countries. A valuable 
| additional study has now been made by Reinhards et al.,}® 
who report an extensive and systematic study on the use of 
chlortetracycline in schoolchildren in Morocco. They 
report on three distinct surveys, each sufficiently extensive 
to give conclusive results. 

In the first a group of 3828 trachomatous children in the 
schools of Marrakech were treated according to the 
schedule recommended in the 1952 report. Chlortetra- 
_ cycline was given in the form of 1% ointment three times 
daily for sixty consecutive working days. The different 
stages of trachoma were fully represented in this group of 
children, and 59-6% of the active cases were found to be 
clinically cured at the end of the first follow-up period 
' some seven months after the completion of treatment; in 

a small proportion the result was indefinite. The rate of 

cure was as high as 72:8% in trachoma stage I, but was 

distinctly lower when gross complications were already 
present. The children needing further treatment were 
given a second course a year later, sulphonamides by 


10. Gardner, D. L., Duthie, J. J. R., McLeod, J., Allan, W. S. A. Scot. 
med. F. 1957, 2, 183. 

11. Wade, G., Ball, J. Quart. #7. Med. 1957, 26, 83. 

12. Emerson, P. A. Brit. med. F. 1956, i, 428. 

13. Mason, R. M., Steinberg, V. L. Ann. phys. Med. 1958, 4, 265. 

14. Horler, A. R., Thompson, M. Ann. intern. Med. 1959, 51, 1179. 
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15. Expert Committee on Trachoma. Tech. Rep. Ser. Wld Hith Org. 1952, 


no. 59; ibid. 1956, no. 106. 
Reinharde, J.,; Weber, A., Maxwell-Lyons, F. Bull. Wid Hith Org. 1959, 
» 665, 
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fact cures, for the persistence of fine papillary hypertrophy 
in the absence of corneal lesions may be regarded as com- 
patible with clinical cure. It also became clear that 
scarring of the conjunctiva, which in days gone by was 
deliberately produced to cure trachoma, was not a neces- 
sary feature of cure by specific measures—a point made by 
early observers of specific therapy of trachoma. Thus 
Sorsby ?” in 1945 stressed that with sulphonamide therapy 
scarring was very slight, and the tarsal conjunctiva 
remained remarkably supple and showed a pearly tinge. 
Reviewing the experience of this first survey as a whole, 
Reinhards et al. conclude that a course of treatment such 
as the one they used, with a second course in the failures, 
gives almost complete control of trachoma in school- 
children; more than 98% of children were cured. 

These workers next dealt, in 1955 and 1956, with 4136 
trachomatous children in the schools of Meknes, using 
three different schedules of treatment with the object of 
determining the minimum effective course. One group of 
children was treated according to the standard schedule— 
i.e., 1% chlortetracycline ointment instilled three times 
daily for sixty consecutive working days (on five days a 
week for twelve weeks). A second group had the same 
treatment but only twice daily, and a third group had the 
same ointment twice daily on three consecutive days, 
repeated every four weeks over twenty weeks—i.e., six 
cycles of treatment. In the three groups the percentages of 
cures were very much the same: 69-6, 69-6, and 71-1. The 
proportion of failures was also very much the same: 75%, 
85%, and 8-2%. In these series, as in the first survey, 
there was a small group of relapses (estimated at 1:1% of 
cases) and of reinfection (not more than 0°7%). This sur- 
vey showed that the less exacting modes of treatment 
were as adequate as more intensive methods. Apparently 
nothing is lost by reducing the application of ointment to 
twice a day instead of the original three times a day 
suggested in 1952 and 1956; and there is apparently no 
need to maintain treatment continuously for sixty days: 
two applications on three consecutive days each month for 
six months is equally effective. 

In the third survey, covering 1167 trachomatous children 
in 1957-58 in schools of the Tiznit province of Morocco, 
the short-term intermittent treatment was applied in order 
to determine whether under rural conditions in southern 
Morocco, where secondary infection is frequent, such 
treatment was as effective as in the towns. It was found 
to be so. 

This careful analysis, based on thousands of cases, is 
itself part of a very much larger scheme made possible by 
the simplicity of the measures now used; in 1958 altogether 
263,000 children were treated in Morocco, and the target 
figures for 1959 and 1960 were 350,000 and 400,000—an 
extension which means covering the whole country. 
Reinhards and his associates also report some personal 
communications from other countries on the value of 
short-term intermittent treatment; these results are all of 
the same order as those they obtained themselves. Several 
issues still remain: the minimum requisite treatment of 
antibiotics probably varies from country to country; the 
optimum interval between cycles of treatment has still to 
be determined; and clearly where distortion of the lids and 

17. Sorsby, A. Brit. #. Ophthal. 1945, 29, 98. 
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trichiasis are present surgical correction is still imperative. 
Whether drugs other than chlortetracycline are equally 
effective is uncertain; but Reinhards et al. cite J. G. Scott 
as having obtained satisfactory results from chlorampheni- 
col applied intermittently for three consecutive days each 
month for a year in schoolchildren in South Africa. 

The short-term intermittent treatment of trachoma 
advocated in this report is a radical break from the tradi- 
tional methods, which involved years of constant treat- 
ment; and much interest attaches to the suggestion by 
Reinhards et al. that intermittent treatment is effective 
because it spreads the therapy over different phases of 
relative activity and non-activity of the virus. Now that 
the virus of trachoma has been isolated—and apparently 
established from the increasing number of successful 
inoculations in volunteers '*—this hypothesis and much 
else besides has become open to experimental trial. 


ALCOHOLIC v. NON-ALCOHOLIC CIRRHOSIS 


IT has long been recognised that hepatic cirrhosis is not 
a disease entity but the scarred stage resulting from many 
different pathological processes, themselves the result of 
different etiological factors.1® Nevertheless, in some 
patients the hepatic disease is clearly part of a recognisable 
disease entity. such as hemochromatosis or Wilson’s dis- 
ease. In others, gross overindulgence in alcohol plays a 
significant but ill-understood part, while in yet others no 
correlation can be established and the process can at 
present only be regarded as cryptogenic. These two forms 
of the disease constitute the great majority of the cases in 
Great Britain and the U.S.A., but their relative incidence 
differs strikingly between the two countries. A group of 
35 alcoholic cirrhotics in the Boston City Hospital has 
now been carefully compared with a group of 35 non- 
alcoholic cirrhotics in Hammersmith Hospital, London.?° 

Striking differences between the two groups of patients 
were revealed. Thus males were twice as numerous as 
females among the alcoholics, but only half as numerous 
in the other group. Malnutrition, and especially a defi- 
ciency of dietary proteins, was clearly established in 26 
of the Boston patients but was insignificant among the 
patients at Hammersmith. Clinically the outstanding 
features of the alcoholic patients were those attributable 
to hepatic failure, such as jaundice and hepatomegaly, in 
contrast to the non-alcoholic group in which portal 
hypertension and its associated features of splenomegaly 
and gastrointestinal hemorrhage were predominant. 
Other features related in some obscure way to hepatic 
function, such as gynecomastia, parotid-gland enlarge- 
ment, and Dupuytren’s contracture, were found ex- 
clusively in the alcoholic patients; while leucopenia 
and thrombocytopenia were almost confined to the non- 
alcoholics. 

The differences in the morbid anatomy of the liver 
were equally striking and consistent between the two 
groups. In alcoholic cirrhosis the liver was enlarged, but 
in the non-alcoholics small: mean weights 1806 and 1055 
g., respectively. On the other hand the regeneration 
nodules in the non-alcoholic patients were almost three 
times the size of those in the alcoholics: diameters 9-0 and 
3-5 mm., respectively. Fatty infiltration, a conspicuous 
feature of the alcoholic liver both at biopsy and at 
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necropsy, was virtually absent in the non-alcoholicy, 
These and other changes indicate that the cirrhotic liver in 
alcoholic patients typically shows the features of diffuse 
hepatic fibrosis, while that in the non-alcoholic patients 
conforms to the picture of postnecrotic scarring with 
nodular hyperplasia. 

The results of this detailed study have thus convinc. 
ingly shown that the cirrhosis associated with alcoholism 


is in general clinically and anatomically distinguishable} 


from cryptogenic cirrhosis. Unfortunately, the study has 
contributed little to our knowledge of the pathogenesis of 
the former or the etiology of the latter. The findings do, 
however, accord with the view that fatty infiltration is a 
stage in the development of alcoholic cirrhosis, and that 
nutritional deficiency is not unimportant in its patho- 
genesis.”! It is also apparent that at least in this country alco- 
holism is not the main cause of cirrhosis; but whether the 
main cause is the virus of infective hepatitis is uncertain, 








The most important conclusion to be derived from this} 
study is that the prognosis differs between the two types 
of disease: the outlook of the alcoholic is far better, especi- 
ally if the patient can be induced to improve his nutrition 
and curtail his consumption of alcohol. 


EVOLUTION OF PSYCHIATRIC RESEARCH 


THE extraordinary rate of progress of psycho- 
pharmacology and neuropharmacology over the past ten 
years indicates that psychiatry has entered on what 
Rostow might call the “‘ take-off ” phase of development, 
Recent work has taken two complementary forms. The 
first has been the direct investigation of the metabolism of 
psychotic people in an attempt to find abnormalities of 
various kinds; and some rather patchy progress has been 
made in this direction. The second has been the study of 
basic neurochemical and neurophysiological mechanisms 
which may underlie psychoses; at present this is likely 
to prove the more fruitful course. This work, in turn, 
takes two forms. The first is the careful comparison of 





the ‘‘ model” psychoses with natural psychoses by 
objective psychological and psychopharmacological 
methods. The second is investigation of the mode of/ 
action of the drugs producing a “ model ” psychosis. | 

We still know very little of how drugs such as lysergic’ 
acid diethylamide (L.s.D.), mescaline, and amphetamine 
act at biochemical, physiological, and pharmacological 
levels. We do not know the metabolic fate of the bulk of 
the mescaline that enters the body; we do not know) 
whether it acts on the brain directly or through some’ 
metabolite, or whether it interferes with the metabolism) 
of some other substance in the body; we know very little! 
about its action on cerebral enzymes, neuronal activity, | 
synaptic transmission, and the electrical activity of the 
brain; and only the initial phases of its structure/activity 
relationship have been worked out. Very little more is! 
known of the mode of action of L.s.D. An excellent review 
published by the World Health Organisation ** includes! 


an article by E. Jacobsen, who surveys the actions! 


and interactions of ataractic and hallucinogenic drugs.| 
(Two appendices give useful lists of these drugs and their’ 
structural formule.) The clinical use of ataractic drugs is| 
discussed by N. S. Klein, and of L.s.p. by R. A. Sandison. 


21. Himsworth, H. P., Glynn, L. E. Lancet, 1944, i, 457. 
22. Bull. World Hith Ore. 1959, 21, no. 45. 
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Sir JAMES KILPATRICK, dean of the London School of 





Hygiene and Tropical Medicine and formerly director-general | 


of R.A.F. Medical Services, died in London on April 4. 
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THE THIRD PHASE IN GERIATRIC 
MEDICINE 
DESIGN AND PURPOSE OF A HOSPITAL 
GERIATRIC DEPARTMENT * 
G. F. ADAMS 


M.D. Belf., M.R.C.P. 
PHYSICIAN, WAKEHURST HOUSE, BELFAST CITY HOSPITAL 


Over the centuries primitive superstition has given way 
to a concept of disease due to natural causes, and on this 
basis, by application of the scientific method, successive 
generations have evolved the present system of clinical 
practice. This system, however, was becoming over- 
weighted by highly technical methods of inquiry and 
treatment, especially in clinical teaching and research, 
while the wider aspects of health and sickness in the 
community and the effect of social and occupational 
factors were being neglected. One of the problems of our 
generation is to define “the precise relation of medical 
practice to society”, and Wakehurst House is an 
expression of a new medical attitude towards old people. 
Since 1948 by renovation and new building it has become 
a rehabilitation unit specifically designed for them. It is 
not the result of chance development, but is founded on 
firm beliefs. 

SOME PRINCIPLES 
Time and Space for Patients 

The first of these is that old people deserve and need 
something better than the care they were offered by the 
old dual hospital system. The tradition then was that 
teaching and voluntary hospitals catered for a quick turn- 
over of emergency cases and acute illnesses, leaving 
municipal or poor-law hospitals to look after the destitute 
and chronic sick. But the general hospitals were ill 
equipped to meet the needs of old people, who could not 
attain the speed and extent of recovery expected in 
general wards. Inevitably many of them were moved 
prematurely to the chronic hospital wards where they 
were deprived of the encouragement and facilities needed 
for restoration of activity. 

The modern geriatric unit bridges the gap between 
general and chronic wards, and is designed to give older 
people the rehabilitation after illness which Rusk (1959) 
has described as “ the third phase of medicine’. The 
unit seeks to eliminate physical disability, or reduce it 
as much as possible, and to retrain the patient “‘ to live 
and to work within the limits of his disability but to the 
hilt of his capabilities”. In general medical or surgical 
wards the scope for this work is limited because there the 
treatment of acute illness and emergencies, especially in 
young people, must have priority over the painfully slow 
process of rehabilitation in old age. 

There is not enough space for chairs, walking-aids, and 
exercise. Most of the physiotherapy and exercise for elderly 
patients must be given in the ward, because all the old people 
need some, and it would waste time and deprive the ward of 
much-needed stimulus to transport all “up” patients to a 
physiotherapy department. These points, especially space, 
were considered in the design of our new wing. 

Equipment for Nurses 
The second belief underlying the design of our unit 
is the care of hospital long-stay patients. This is essen- 





“ure on a paper read to the British Geriatrics Society, Sept. 24, 
959. 


tially a nursing responsibility, and it should be shared by 
all nurses of all hospitals. There is no virtue in the 
custom of disowning responsibility for one’s homeless 
failures, and in Wakehurst House we have planned the 
new wards so that each sister carries her share of long-stay 
patients—a minimum of 40%. If the sister has a proper 
staff-patient ratio, she can manage this efficiently and 
supervise the nursing of acute illness and rehabilitation 
as well. It is only when she is overburdened with too 
many incontinent, difficult hard-core patients, or when 
she is deprived of her essential minimum of trained staff, 
that proper standards cannot be maintained, the ward 
gets out of hand, and nursing in it becomes unpopular. 

We believe the success or failure of the work of a geri- 
atric unit depends so much on the nurses that they should 
have the best possible facilities for their work. Every 
effort has been made to provide these in planning the lay- 
out of the ward-space, annexes, and clinical rooms, and 
by equipment and labour-saving devices. 

The beds are adjustable to a convenient height, or to a low 
level for convalescent patients to get in and out safely. Three- 
quarter-length cot-sides, a urine-bottle holder, a simple 
over-bed rail for physiotherapy equipment, lockers, and a 
lifting-chair were designed to our specifications. Cantilever 
bed-tables, cot-tables, and chairs were selected for special 
needs. The linen and laundry arrangements for incontinent 
invalids are not yet complete, but they include a central linen 
pool, a foul-wash unit, terry-towelling blankets, and trolleys 
desisned for laundry-bags. There are also trolleys for “‘ backs 
and dressings ” and bedpan rounds. 


RENOVATION 

The old chronic wards, where the unit was started in 
1948 (Adams 1949) each held 60-65 beds in four rows. 
They stood in two 3-storey blocks connected by a long 
corridor on the ground floor. By 1951, however, the 
unit, with only 240 beds, was coping successfully with 
almost twice the intake of patients achieved before 1948 
and it was possible to close one ward for renovation. 

The old wards were divided by a wall into a large upper 
section of approximately three-fifths of the length, and a lower 
two-fifths where we segregated the incontinent or confused 
long-stay invalids. The upper sections of two of the wards 
became rehabilitation units for patients with locomotor dis- 
orders such as hemiplegia, fractures, or arthritis. In two of the 
other wards these upper sections became admission units for 
patients with medical ailments needing investigation and 
treatment, but less specialised physiotherapy and exercise 
than those in the rehabilitation wards—e.g., cardiac failure, 
respiratory disease, anemia, malnutrition and debility, or 
early mental illness. The rest of the beds in these wards were 
used for long-stay patients, or for infirm old people awaiting 
discharge to welfare homes. It soon became clear that fewer 
male than female beds were necessary, and we now have a ratio 
of 2 to 1 in favour of the women. 


The first ward renovation (fig. 1) was completed in 
1952 and cost £4400, or a little more than £100 a bed. 
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Fig. 1—Renovated ward. 
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The narrow wooden windows were replaced 
with modern steel windows admitting much 
more light; lino-tiles were laid on the old 
scrubbed floors; new central lighting and bed 
lights were installed; the ward kitchen was 
renovated. A glazed steel partition formed a 
sister’s station in the centre of the ward along- 
side a single-bed cubicle, a clinical side-room, 
and another partition at the lower end of the 
ward formed a dayroom. The upper end of 
the ward was divided so that there were two 
subsections, with properly spaced beds around 
an open central floor-space where parallel bars 
and other facilities for exercise could be 
provided. The old black hospital beds were 
fitted with ‘ Homa’ casters and cream stove- 
enamelled; new lockers, bed tables, and easy 
chairs were provided. 

A second rehabilitation ward was reno- 
vated the following year, and a second pair 
of wards, with partitioned admission beds 
for the “ medical” patients mentioned above, a little 
later. The new steel and concrete staircases and additional 
fire-escapes provided for the new wing enabled us to 
reoccupy a top floor which had had to be closed to comply 
with fire regulations. This was reconstructed as a long- 
stay ward with men at one end and women at the other. 
A “holding unit ” of 4 beds in two pairs in the centre 
of the ward was added for men or women according to 
the needs of the waiting-list. The demand for beds for 
men falls in the summer and rises again in the winter. 


REBUILDING 


When we came to build a new wing of 80 beds in 1952 
we were able to apply the principles outlined earlier and 
the experience gained in the rehabilitation wards which 
it was intended to replace. It was agreed that it should be 
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Fig. 2—Plan of new wing. 











Photo-Reportage 
Fig. 3—Exercise bay in rehabilitation ward with curtained cubicles on the left, 


a 3-storey building, carrying two wards on the upper 
floors and providing administrative offices and outpatient 
facilities on the ground floor. The architect, Mr. Val 
Smyth, carried out an intensive work-study for three 
months, watching all activities from the care of the 
patient to ward-cleaning and the disposal of laundry or 
rubbish. As a result the design of the wards and equip- 
ment has proved very satisfactory in practice. Our only 
regret is that the physiotherapy and occupational-therapy 
departments are divided by a corridor, for at times this 
is an insuperable barrier to a handicapped invalid trying 
to move from one to the other. Their work is so closely 
integrated that they should be divided only by a semi- 
permeable membrane which will readily encourage 
osmosis of patients and staff. 


We had found, in the old wards, that disturbed patients 
in the lower end could upset the peace of mind of those 
in the rehabilitation section. 


The new wards (fig. 2) were therefore designed in a reversed 
L shape, the smaller arm of the L being a self-contained long- 
stay unit of 16 beds, with its own annexe, sluice-room, and a 
large side-room or “‘ clyster room ” into which a patient can be 
wheeled in bed for an enema. The longer arm of the L is the 
rehabilitation ward (fig. 3) with four 6-bed bays to one side, 
separated by 6 ft. wooden partitions carried 12 in. clear of 
the floor and glazed to a low level, so that as many patients as 
possible are under observation from the nurses’ station at the 
angle of the L. On the other side of the ward is a large exercise 
space (fig. 3) with built-in parallel bars, flanked by the annexe 
and sluice-room, a single-bed ward, and the sister’s office. 
Instead of a day-room, which tends to be boxed-in and of 
little general use, the angle of the L carried an attractive open 
day-space beside the kitchen at the entrance to the ward, also 
under direct observation from the nurse’s station. 


A medicine cupboard was built into the nurse’s station with 
a small sink and work-top, and a separate clinical room with 
sterilising equipment is provided. The waiting space outside 
the ward on the landing, a “‘ conversation room ” nearby, and 


the lifts, serve the new ward and also one of the renovated old | 


wards adjoining it, on each of the upper floors. The conversa- 
tion room is available to patients who wish to have privacy for 
a discussion with relatives, clergymen, or the almoner. A 


convertible bed-settee in it allows relatives to stay overnight — 


with a critically ill patient. 


Thus the unit has seven 40-bed wards, six with single- 
bed cubicles, providing now a total of 286 beds, about 


65 of them “ active ” and the remainder long-stay. Two | 


specially built wards provide 25 beds for rehabilitation 
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and 16 beds for long-stay care of elderly men and women. 
Two other wards each provide 8 or 10 beds for male and 
female general medical admissions. All the remaining 
beds are long-stay—giving ratios of 31/, long-stay to each 
active bed, and of 2 female to each male bed. 


PURPOSE OF A GERIATRIC UNIT 

Between 1948 and 1958 we admitted each year an 
average of 650 patients of an average age of seventy-six. 
We have a turnover of 3 patients a bed per year compared 
with 1 formerly, which is of course a vast saving in costs. 
55% were discharged to home or residential care with 
support of domiciliary or outpatient services, 5% to 
institutional care, and 25% died within a year; 15% 
needed long-stay hospital care. 

Two-thirds of our patients are admitted directly from 
their homes, referred by their family doctors for emer- 
gency admission, for rehabilitation, or for long-stay care 
(including terminal illness). Emergencies are admitted 
if a bed is free, or referred to the general wards if not 
and if the doctor cannot wait one or two days. Other 
new patients are visited by a doctor and an almoner from 
Wakehurst House, and according to this medical-social 
assessment are added to one of two waiting-lists. 

The first is for patients with acute or potentially remediable 
illnesses, and for them admission can usually be arranged 
within two days or at worst within a week. The second is a 
list of long-stay patients who are often admitted within a week 
or ten days, and seldom wait more than six to eight weeks. 
These waiting-times are relatively short because they apply 
only to patients awaiting admission from their homes. Trans- 
fers from other hospital wards may have to wait longer, 
especially for long-stay care, and patients in terminal illness 
are not transferred at all because priority must go to those in 
difficulty at home. Patients’ names are not added to the lists 
unless they are to be admitted; the lists are constantly under 
review. They usually carry 30-60 names, and women almost 
always exceed men by 3 to 1. Short spells of intermittent 
admission are arranged with the relatives of as many long-stay 
patients as possible, and the names of some of these recur 
constantly on the waiting-list. 

Wakehurst House serves an industrial area with a 
population of 500,000, and apart from beds in some 
homes run by voluntary agencies there are only another 
90 hospital beds in the area set aside for patients in 
terminal illness or prolonged chronic invalidism. The 
ratio of all hospital geriatric and long-stay beds to popula- 
tion in the area, therefore, is less than 0-7 per 1000, and 
not enough for an area of this size. More beds are 
needed for long-stay patients, but not a great many, for 
existing needs are being met fairly well, except during the 
winter. —The main need for more beds is to relieve the 
disproportionate load of long-stay nursing care carried 
by the unit, and the number of extra beds is less important 
than how they are to be staffed. The problem is not one 
of bricks and mortar, but of nurses. 

Each student nurse from the training-school of the Belfast 
City Hospital spends some months in the geriatric wards. 
Within the limits of the block-system of training, the 96-hour 
fortnight, leave, and sickness, we have aimed at staff-patient 
ratios of 1 to 2 on the rehabilitation wards, and 1 to 3 on long- 
stay wards. The rehabilitation ward staff carries a 30% 
“dilution” of trained orderlies, and the long-stay wards 
about 40%. An assistant-nurse training-school recently started 
will modify this in time, but experience suggests that older 
tecruits to assistant-nurse training find the nursing care in 
the long-stay wards too heavy. 

Efforts have been made to classify chronic invalids by 
defining their nursing needs as “ simple ” or “ skilled ”. 


This implies an inferior standard of nursing for some 
patients which is unsound, and unacceptable. There are 
two kinds of bedridden chronic invalids who are homeless 
or need institutional care: (1) those who are rational, not 
incontinent, and who need personal service, that is, 
domestic care; and (2) those who are confused, and incon- 
tinent, or approaching terminal illness, who need nursing 
care. In time the first group will surely be accepted as 
residents in our welfare homes. The second group, the 
hard core of our failures, need hospital care. The nursing 
they need is skilled work worthy of the best of our nurses, 
and only people with second-hand knowledge of the job 
could regard it as anything less. It seems to me that to 
obtain this skilled nursing, to spread the load of long-stay 
care more generally, and:to avoid the revival of the old 
chronic wards in a new guise, our general hospitals 
should be constructed and equipped so that every ward 
carries an annexe for a 20% quota of long-stay patients— 
say 4 in each 28- or 30-bed ward. In most general hos- 
pitals at least 40% of the admissions are aged sixty or 
over, and many of them must fall by the wayside in 
terminal illness or chronic incapacity, becoming hospital 
long-stay patients. Although prolonged rehabilitation of 
old people is not feasible in general wards, it should not 
be difficult to arrange the systematic routine necessary for 
the care of a small proportion of these chronic invalids. 
The geriatric unit with its much larger ratio of long-stay 
beds (31/, to 1) should be able to ensure that the 20% 
quota is never exceeded, and relieved of the need to accept 
so many long-stay patients from general hospitals, could 
concentrate better on its primary role in the active beds 
of reducing helpless incapacity among old people to a 
minimum. 

The architects for the new wing are’ Smyth and Cowser, 
FF.R.I.B.A., 31, College Gardens, Belfast. 
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MOUNTAINEERS AND MEDICINE 


P, J. HoRNIBLOW 
M.B. Lond. 


LasT summer, the Army Mountaineering Association 
organised an expedition in conjunction with the Pakistan 
Army, to climb and explore a remote area in north-west 
Kashmir called Baltistan. The expedition reached the 
mountains on June 20 and returned to Rawalpindi on 
Aug. 20. As an Army reservist, I joined it from the 
Persian Gulf where I had been working for three years. 

There were twelve British members of the expedition, 
and before leaving England three of them had asked their 
family practitioners for medical advice. It seems likely 
that doctors will be asked more often for such help, for 
the so-called “‘ golden decade ” of mountaineering is over. 
Since the second world war, Everest, Kanchenjunga, K2, 
Lhotse, Annapurna, Makalu—the list is long and 
impressive—have been climbed, and there are few peaks 
left to attract the attention of a big expedition with all its 
accompanying facilities. A new epoch is beginning, of 
small privately financed parties, whose targets are the 
mountains between 20,000 and 25,000 feet in the Him- 
alayas and the Andes. Often they are without a doctor, 
and they are limited in the supplies they can afford. 

This is a brief review of some of the circumstances and 
problems which are met with in remote, mountainous 
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areas, and which we encountered last year in the 
Karakoram Himalaya. 
BEFORE LEAVING 
A number of points need attention. 
Teeth 

A complete dental examination is important, to exclude 
caries and to inspect all restorations. This includes a 
full mouth X-ray. 

Defective conservation seemed to be the cause of toothache 
in two of last year’s party, once they had climbed above 
17,000 feet. The pain diminished or disappeared at lower 
altitudes. It may have been due to a pulpitis, associated with 
insufficient insulation of the cavity, for cold air striking on 
metal restorations with inadequate cement linings causes pain 
by direct stimulation of nerve-endings in the pulp and dentine. 
Mouth breathing is inevitable at high altitudes because of the 
relative anoxia, and so the incisor and canine teeth are 
especially exposed to the cold air, and it was from these teeth 
that the two men suffered pain. 

Any carious teeth that are to be restored should have a 
zinc-oxide and oil-of-cloves lining rather than cement, 
because the obtundent effect of oil of cloves reduces the 
chance of pain due to low atmospheric temperatures. 
Ears 

Wax should be removed, for it can cause deafness and 
pain once a climber is exposed to the pressure changes 
between a base camp at about 10,000 feet and a summit of 
20,000 feet or more. The leader of our expedition com- 
plained of these symptoms after our first major climb, 
and examination showed large quantities of wax in both 
ears. As we had no ear syringe, cleaning his ears was a 
tedious business. It required innumerable washouts with 
a 5 c.cm. syringe, the largest in our equipment. 


Throat 

The problem of “‘ high altitude throat ”’ is well known. 
It may occur at any height above 14,000 feet, and seems 
to be largely due to mouth breathing in the cold dry air. 
But apart from this “ traumatic ”’ cause, secondary infec- 
tion is an important factor. Three members of our party 
were affected at heights above 16,000 feet, and all had 
histories of sore throats on several previous occasions. A 
prospective climber with such a history should have a 
throat-swab taken, and if culture shows pathogenic 
organisms these must be treated with a suitable antibiotic. 
Tonsillectomy may be necessary before a man is con- 
sidered fit to join a party planning to climb a high peak. 
Feet 

Facilities for washing are often limited, which encour- 
ages tinea pedis. The two members of our party who suf- 
fered from this complaint had suffered from it previously 
but it had since been quiescent, in one case for several 
years. Any fungus infection should be thoroughly treated 
before the climber leaves home. 
Chest 

Thorough clinical examination and an _ exercise- 
tolerance test, perhaps augmented by electrocardiography 
in some cases, will exclude hypertension, unsuspected 
cardiac defects, and gross respiratory disease. It is un- 
likely that such lesions will be found in a mountaineer, 
for the very nature of his pastime will soon bring them 
to light. But a chest X-ray is important to exclude early 
pulmonary tuberculosis, or mild bronchiectasis. Past 
expeditions have shown that people become more 
susceptible to lobar pneumonia at high altitudes, where 
it may prove rapidly fatal despite the most energetic 


measures; so it is important to exclude predisposing 
causes. Fortunately, we had no such cases. 
Inoculations 

Whatever the health requirements of the country to 
be visited, typhoid-antityphoid and cholera protection 
should be given. 


ADVICE FOR THE EXPEDITION 
Gastroenteritis 

Few visitors to the Indian subcontinent avoid this 
hazard, usually succumbing within a week of arrival; but 
it sometimes persists away from inhabited areas. It is 
often non-specific, and has been attributed to the chemical 
constituents of the water or to the reaction of normal 
paracolon organisms to a changed environment. We were 
all inconvenienced to a greater or lesser extent. For the 
3 severe cases forty-eight hours’ rest with a fluid regime 
of half-strength glucose-saline solution proved effective, 
Antibiotics were not used. 

Heat Effects 

An expedition usually involves an approach march of 
anything up to 100 miles from the last point of civilisation, 
It is easy to forget that in a subtropical zone this can cause 
salt deficiency. In the summer the Himalayan valleys are 
hot, and this may induce heat-exhaustion in a person 
carrying a load for some 15 miles a day, unless he adds 
salt to his food and pays attention to his fluid intake. 
Salt is a precious commodity in the mountains, and on 
one occasion, through an oversight in the distribution of 
stores, we had to barter 100 cigarettes for half a pound of 
rock salt. 

In our party, it was usually difficult to differentiate 
between salt deficiency and muscular fatigue, but there 
was little doubt about one case. 

It happened at the end of the third day’s march, and was 
probably precipitated by the man immersing himself in a hot 
sulphur spring, whereas the rest of the party contented them- 
selves with soaking only their arms and legs. That evening, 
he complained of nausea, giddiness, headache, and myalgia. 
He was treated with saline drinks, some of which he vomited 
during the night, and aspirin, and next morning he felt fully 
récovered save for slight weakness. Like all the others, he had 
flown from England, and this method of transport precludes 
any chance of heat acclimatisation. 

Feet 

Blistered feet were a great trial in the early stages of 
the expedition. A climber must carry plenty of adhesive 
dressings, and an absorbent powder is of great help. 


Sunburn 








Once above the snow-line sunburn becomes a serious | 
problem. As the density of the atmosphere decreases, | 


the climber is exposed to increasing ultraviolet irradiation, 
both from the sun’s direct rays and from those reflected 
from the snow. In addition, he is afflicted by almost 


continuous winds. The supraorbital crests, maxille, lips, | 


pinnz, and nose are the vulnerable points. A beard and 
untrimmed hair afford good protection elsewhere on the 
head and neck. We all applied various proprietary creams 
lavishly, but sometimes they did not prevent total 


desquamation of the areas mentioned. Sunburn remained | 


a major source of discomfort at high altitude. Eventually 


we found that a face-veil made of lint and wired to the | 


lower edge of our snow goggles provided real protection. 
** High Altitude Throat ”’ 


Often these throats improve with acclimatisation, but 
in the 3 severe cases met with on the expedition a three- 
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day course of a long-acting soluble sulphonamide gave 
considerable relief. 
Snow-blindness 

Snow-blindness can be prevented by always wearing 
snow goggles during daylight, even when it is cloudy. 
Despite this precaution, we still had several cases of 
conjunctival inflammation with pain and watering of the 
eyes. Personal comfort becomes of such paramount 
importance at high altitude that, if morale is not to suffer, 
I believe the use of an anesthetic ointment, such as 2% 
‘Butyn ’, is justified in severe cases. In the absence of 
medical supervision, the climber must be warned that this 
can aggravate the damage unless he rests in a dark tent 
with his eyes covered until the condition subsides. 
Superficial Infection 

As the weeks passed, we noted an increasing tendency 
for small cuts and abrasions to become infected, however 
quickly sterile dressings were applied. Frank pus per- 
sisted, despite the use of antiseptic lotions and (later) 
topical antibiotic applications. One climber was incapaci- 
tated for four weeks by infected blisters on his feet, and 
his morale suffered as he passed days in idleness at base 
camps. Our diet appeared to be adequate, being based on 
Army “ compo ” rations and twenty-four-hour one-man 
packs, augmented by occasional apricots, eggs, chickens, 
and attar from the valley. Finally, however, he was given 
300 mg. of ascorbic acid daily. There was a dramatic 
response within forty-eight hours, and ten days later he 
ascended a mountain of more than 23,000 feet after a 
25-mile approach march. His remarkable improvement 
suggests that the bodily requirements of vitamin C are 
greatly increased in such a hostile environment. 


ON THE RETURN 

When he gets home, the climber should submit stools 
for examination. Bacillary dysentery, amcebiasis, and 
ascariasis are rife in the Himalayan foothills, and it is 


' unlikely that all the members of an expedition will return 


unscathed. 


My thanks are due to Dr. J. Guthrie, chief medical officer, 
Kuwait Oil Company, Ltd., for his critical advice and help. 





HEALTH SERVICE ESTIMATES 

THE estimated gross total cost of the National Health 
Service in England, Wales and Scotland in 1960-61 is 
£746,013,750, compared with £718,002,260 in 1959-60— 
an increase of £28,011,490.1 Appropriations-in-aid are 
estimated at £162,508,415, compared with £155,260,605 in 
1959-60; and thus the net cost is set at £583,505,335, 
compared with £562,741,655—an increase of £20,763,680. 
The cost of the hospital, specialist, and ancillary services is 
estimated at £502,166,540, compared with £482,892,170. 
Under this heading advances to boards’ capital accounts 
are estimated at £28,550,000 (an increase of £4,350,000 
over the total in 1959-60) and to boards’ revenue accounts 


| at £458,537,000 (an increase of £15,336,855). The cost of 


the general medical, dental, pharmaceutical, and supple- 
mentary ophthalmic services is estimated at £216,194,060, 
compared with £208,514,895 in 1959-60. Under this 
heading the estimated cost of general medical services is 
increased over that in 1959-60 by £3,417,000 to 
£78,067,000, that of the pharmaceutical services by 
£1,287,000 to £74,622,000, and that of the general dental 
Services by £2,599,000 to £47,400,000. 


1, Civil Estimates 1960-61. Class V: Health, Housing, and Local Govern- 
ment. H.M. Stationery Office. 9s. 
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ISRAEL AND HER HEALTH SERVICES 
1948-1958 


WuaT happens to the preventive and the treatment 
services in a “managed” country after it acquires 
independence? If all that has occurred is a change of 
government and if the services previously provided were 
well grounded, widely distributed, popular, and efficient, 
then, as has happened in Sudan ! and in Ghana,’ there is 
likely to be unspectacular advance on the lines already 
laid down. Where independence has followed destructive 
war and been succeeded by enormous changes in popula- 
tion, what then? Might we expect brand-new health 
services, modelled on, or improving on, the best in the 
world? Or makeshift improvisation till financial and 
organisational winds blow warm ? 

Since Israel declared her independence in May, 1948, 
she has been under intense economic and financial strain, 
with almost continuous military mobilisation, hostile 
neighbours, and mass immigration. What have been the 
reactions of her medical services to these years of anxiety 
and uncertainty ? We reveiwed * an earlier report describ- 
ing their evolution from 1948 to 1952, and a new one 4 
brings the record nearly up to date. 


THE LAND OF ISRAEL 

This small State occupies 8000 square miles, of which 
about a fifth (a million acres) is devoted to agriculture. 
More than a third of the population is housed in 705 
villages. 

To provide food for the rapidly increasing population, one 
of the country’s main aims has been to irrigate desert tracts. 
Soil conservation by afforestation, intensive mechanised 
agriculture, and the development of new water sources have 
been active preoccupations. In the decade after the establish- 
ment of the State, agricultural output increased threefold and 
industrial production doubled. Citrus fruits are the most 
important export. Industry has been developed, the main 
factory and workshop employment being in diamond finishing, 
small crafts and industries, metallurgical, chemical, and 
pharmaceutical manufactures, and textiles. New building for 
agriculture, industry, and public life has transformed the land, 
together with half a million living-rooms in 150,000 permanent 
new dwellings. 

THE PEOPLE 

In 1958 the population just reached 2 million, of whom 
a tenth are Arabs. During the preceding ten years, over 
900,000 Jewish immigrants from almost all parts of the 
world had been admitted and somehow absorbed into the 
economic, social, and cultural life. A country in which 
nearly half the population are newcomers faces problems 
unique in the modern world. A quarter of the Jewish 
population is middle-aged or older, 40% are between 15 
and 45 years of age, and a fifth are of school age. 

A quarter of the Jewish population and three-quarters 
of the Arab citizens live in the countryside. Of the whole 
employed population 15% are engaged in agriculture, 
10% in building, 25% in mining and manufacture, and 
30% in public services of various kinds. * The Arab 
section of the population living mostly in Galilee is over 
200,000 strong and includes a large agricultural Druse 


1. Squires, H. C. The Sudan Medical Service. London, 1958. 

2. Akwei, E. Times Ghana supplement, Nov. 12, 1959. 

3. Lancet, 1953, i, 590. = 

4. Grushka, T. Health Services in Israel 1948-1958. Israel Ministry of 
Health. Jerusalem, 1959. 

5. Israel Government Year Book 1958. Government Press, Jerusalem. 
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community and 22,000 Beduin. They have lately been 
described ® as “‘ reasonably content and living well ”’. 

Two-thirds of the Jews are immigrants. They are 
mostly people who have suffered much strain, and the 
resulting tensions and psychological stresses constitute a 
major problem for the new State. 


IMMIGRATION WAVES 

International migration has a history as old as organised 
man. Before the 19th century, group migration was the 
usual pattern. —The Huguenots left France at the end of 
the 17th century because of religious persecution. Later, 
French colonial policy directed Frenchmen to Canada to 
found the “new France”. The movement of Negro 
slaves from Africa to the Americas had reached a figure of 
14 million by 1850. 

During the 19th century some 60 million people left 
Europe, mainly because of bad economic conditions. Most 
went to the Americas, Canada, and Australia. 20th- 
century migration before the 1939 war was less massive 
and more selective: 

Argentina and Brazil welcomed Catholics and did not want 
Japanese or Asiatics. Pre-war Italy was anxious to prevent 
migration elsewhere than to her new colonies in Cyrenaica, 
Tripolitania, Somaliland, and Ethiopia. The United States 
introduced a “ quota” immigration policy to restrict total 
numbers, to limit ethnic groups to fixed proportions, and to 
exclude Asiatics. Chinese, and Japanese. 

The growth of population in Israel since 1948 has been 
largely by sudden streams of immigrants, drawn from 
countries in Europe, Asia, and Africa where hostility 
dictated a systematic exodus of all or of large sections of 
the Jewish communities. Their need was for asylum an 
security. This variety of immigration differs qualitatively 
from the more familiar voluntary type undertaken for 
economic reasons, and the difference accounts for Israel’s 
immigrants having more whole families, widows and 
children, and sick and disabled. 

Earlier, waves of immigrants had come from Russia before 
the first world war, and from Poland in 1924-36. Refugees 
from Nazi Germany, Austria, Czechoslovakia, and the Baltic 
States came between 1933 and 1939. 

After 1948, some 300,000 survivors of the Jewish communi- 
ties from Germany, Poland, Yugoslavia, Bulgaria, and 
Rumania sped to Israel. Since 1950 masses of Oriental Jews 
from Morocco, Tunisia, Yemen, and Egypt, and the whole 
community of 120,000 from Iraq, have sought shelter in the 
new State. Smaller groups came from India—including “ the 
black Jews of Cochin” in Southern India, as The Times 
called them.’ A group from China, who originally went 
there from Russia at the turn of the century, have recently 
arrived. 

These population groups, with differing national 
origins and different upbringing and ways of thought and 
behaviour, tend in many respects to remain socially 
loculated. There has been almost no intermarriage 
between any of the Jewish, Moslem Arab, non-Arab 
Moslem, Arab Christian, non-Arab Christian, Druse, and 
other groups of Israel’s population. 


ABSORPTION OF THE IMMIGRANT 
Their unhappy experiences in the country of origin; 
their housing and economic difficulties on arrival; 
problems of religion, language, food customs, and new 
employment—all these combine to create difficulties in 
the settlement of new immigrants. 





6. Times, Jan. 20, 1960. 
7. ibid, Sept. 23, 1953. 


After a long study of one group from Holland, Bachi* 
concluded that it takes three years to achieve satisfactory 
adjustment and ten years to sink deep roots. A know- 
ledge of Hebrew was an important prerequisite to success, 
Frequent contact with intimate fellow-immigrant old friends 
from Europe improves the chances of successful settlement, 
On the other hand, an immigrant in this group did not seem to 
adjust more easily if he followed the same occupation in Israel 
as in Holland. In a similar study among a Yemenite Jewish 
group, Bachi reported that in the process of assimilation, social 
characteristics change more rapidly than demographic ones, 
These Yemenites, who had settled in Jerusalem, tended to 
relinquish their traditional ways, and to acquire the social 

‘ habits of Israelis of Western origin, before showing change in 
their fertility pattern. 


The process of adjustment involves a physical transition | 


from one society to another, generating personal frustra- 
tions and social problems. The immigrant has to contend 
with the different outlook of the indigenous residents and 
—even more bewildering—with the gap between his slow 
adaptation to the new country and its ways and the 


rapid acceptance and assimilation of his growing young | 
| persor 


children. 


Essentially the cultural assimilation of an immigrant is 
the process of becoming absorbed into the host community, 
accepted as a wholehearted citizen of the new country. 
Success in this depends on personal make-up, on enthu- 
siasm for the new country, on the attitude of the receiving 
Government and its people, on language problems, colour 
difficulties, competition for work, homes and spouses, and 
on other less tangible factors. 

Failure to assimilate is manifest as a separateness of the 
individual or group within the host community, retaining 
the accustomed living patterns, language, group news- 
papers, and schools, and marrying within the ethnic 
groups. This failure, in a country which has welcomed the 
immigrant, may derive from or may lead to psychological 
disturbance. 


IMMIGRATION AND THE PUBLIC HEALTH 


The mass waves of immigration during 1949-51 were 
characterised by a predominance of young children and 
old people. Half these migrants came from “‘ backward ” 


countries with primitive sanitary customs and high | 


sickness-rates. During this period the Israel infant- 
mortality rate rose to 52 deaths per 1000 live births. (It 


had been 29 in 1947 and was down to 33 by 1957.) There | 


was a rise too in mortality from tuberculosis, diphtheria, 
and typhoid. A severe outbreak of 5800 cases of polio- 
myelitis in 1950 killed 650 in one year and left 2000 


cripples for whom special orthopedic and educational | 
arrangements have been developed. Immigrants from | 
North Africa and Arabia included sufferers from malaria, | 


leprosy, trachoma, and typhus. During 1952 immigrants 
from Iraq, Egypt, Morocco, and the Yemen included 
25,000 carriers of bilharzia. The Indian contingent from 


Cochin brought filariasis with them. Infective hepatitis | 


occurs mainly among immigrants from Europe. 
A high incidence of mental sickness has been a feature 


of all the large groups of immigrants. Housing difficulties © 
and food shortages accentuated high rates of intestinal ; 


infection and worm infestation. 


In 1957 among 30,000 immigrants from Poland there | 
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were 106 cases of pulmonary tuberculosis, 120 amputees, | 


70 diabetics, 25 blind, and 8 mental defectives. In the | 


same year among 13,000 Jewish immigrants from Egypt 
8. Bachi, R. Population Studies Supplement, 3, No. 4 Suppl. March, 1950. 
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there were 110 cases of heart-disease, 80 diabetics, 95 
blind persons, 25 cases of pulmonary tuberculosis, and 
30 mental defectives. 


EPIDEMIOLOGICAL SITUATION 

With expansion of health services, the ten years have 
seen a reduction in preventable infectious disease and in 
mortality. 

There have been no cases of plague since 1948. 

In 1952 there were 968 cases of typhoid. An attempt 
was made to inoculate the whole population with T.A.B. 
vaccine but only a third were reached. In 1957 there were 333 
cases. 

"Amebic dysentery is widespread: 9000 registered cases are 
known and 1200 new cases a year are diagnosed. 

Gastroenteritis is one of the leading causes of infant mortality. 
It occurs mainly among the children of Afro-Asian immigrants 
and in the summer it fills the children’s beds in hospitals. 
Many children have several attacks. No constant bacteriological 
cause has been identified, though Coxsackie and Echo viruses 
were responsible for some cases in 1958. A low standard of 
personal hygiene, even in areas of good sanitation, is held to 
account for the high incidence of salmonella and shigella 
(Sonne during June, Flexner in October) infections. The 
paucity of domestic refrigerators and the orthodox Jewish 
proscription of cooking on the sabbath are contributory 
factors to the prevalence of food poisoning. 41% of the 
reported outbreaks in 1958 were due to staphylococcus 
enterotoxin. 

There has been a steady drop in poliomyelitis since the peak 
incidence in 1950. Most young children have received Salk 
vaccine injections. 

Whooping-cough produces 20,000 cases a year. 

Streptococcal infections are endemic and 900 cases of acute 
nephritis and 1200 of rheumatic fever are seen annually. The 
incidence of rheumatic heart-disease is higher in Israel than in 
European countries. 

Murine typhus has fallen since the practice of regularly 
spraying rat runs with D.D.T. was adopted. 

“West Nile fever” is a recently identified, late-summer 
short-term febrile illness of virus ztiology specific to Israel and 
believed to be transmitted by Culex molestus mosquitoes. 

Rabies still occurs and 18,000 wild dogs are destroyed annu- 
ally in the frontier districts. 

Infective hepatitis produces over a thousand cases annually, 
mostly in December and January and in communal villages 
where streptococcal tonsillitis infections are also epidemic. 

Malaria, once a scourge, has been well controlled. A 
few Plasmodium vivax infections occur in villages and 


occasional cases of P. malarie infection have followed blood- 


transfusion. 


Schistosomiasis outbreaks have followed bathing in irrigation 
water. A recent survey by the department of parasitology of 
the Hebrew University of Jerusalem disclosed 80 breeding- 
places of Bullinus truncatus. Multiplication of these snails was 
inhibited by increasing the salinity of the water, but this could 
not be done in ponds used for artificial breeding of freshwater 
fish—an important food industry in Israel. 

Tuberculosis incidence has fallen considerably since the 
abnormally high rates of 1948-51. The development of chest- 
clinic services, mass radiography surveys, B.C.G. vaccination, 
and free hospital treatment have reduced new cases to 5 per 
10,000 Jews and 4 per 10,000 Arabs. Among the seminomadic 
Beduin in the Beersheba region the incidence was found to be 
higher than in the village and urban Arab population. 


THE HEALTH SERVICES 

Between 1920 and 1948, when Palestine was governed 
by Britain under a League of Nations mandate, the 
Jewish community developed and organised its own health 


and hospital services. These were coordinated by the 
health department of the National Committee of the 
Jewish Community in Palestine and were in a position to 
provide the nucleus of the new Ministry of Health when 
the State of Israel was created. The Ministry is the 
supreme authority in matters relating to health and is also 
the licensing body for the medical and allied professions. 
The Minister has cabinet rank and his department is 
managed by a medical director-general and four assistant 
directors, two of whom are lay administrators. Three- 
quarters of the Ministry’s budget is for hospital services. 
The Ministry supervises and attempts to coordinate the 
treatment and preventive services provided by its own 
departments and those belonging to and financed by local 
authorities and private voluntary bodies. The contribu- 
tion of the latter is so extensive, important, and indepen- 
dent that it merits special description. 


The largest provider of private medical services in the coun- 
try is the Kupat Holim—the sick fund of the General Federation 
of Jewish Labour. Founded in 1912 with 150 members as a 
voluntary comprehensive health-insurance scheme, it has 
grown steadily till it now provides medical services for 66% of 
the Jewish and 16% of the non-Jewish population, the insured 
and their dependants. The organisation spends 80 million 
Israeli pounds a year to provide complete medical and dental 
treatment for 11/, million of the population through 927 clinics, 
each equipped with laboratories, X-ray department, and 
physiotherapy service; 15 general and special hospitals with 
2391 beds; 15 convalescent homes with 1881 beds; and 196 
mother-and-child welfare centres. In addition, this organisa- 
tion supervises industrial health in factories, workplaces, and 
new village settlements, and provides public-health education, 
issuing its own monthly health magazine. Kupat Holim 
employs 1596 medically and dentally qualified staff, 2500 
nurses, and 4500 ancillaries. Its funds are derived from a 3% 
insurance levy on its members’ wages with a further 2°7% of 
the wages contributed by employers and a Government grant 
of 8% of the total budget. 


Malben is a private organisation founded in 1949 to provide 
for aged sick and physically handicapped immigrants. It 
maintains homes for 4500 aged persons without relatives, 
4 hospitals with 674 beds for chronic disease, a hospital for 
chest cases, and outpatient and dental clinics, and it lends 
money to disabled immigrants to enable them to set up small 
businesses. 


The Hadassah Organisation started in 1913 with private funds 
collected mainly in America to provide a district medical 
service in Jerusalem. In 1918 it built hospitals in Jerusalem, 
Jaffa, Haifa, Safed, and Tiberias. In 1921 it opened the first 
maternity and child-health centre in the old city of Jerusalem. 
In 1939 it provided a magnificent medical centre at Mount 
Scopus comprising a teaching hospital and university research 
laboratories. Many British Army doctors stationed in Palestine 
during the second world war got instruction in parasitology and 
malaria control in these attractive buildings. In 1948 Hadassah’s 
preventive medical services were transferred to the new 
Ministry of Health, except those in the Jerusalem locality 
which were retained for training of medical and nursing 
students. 

Hadassah recently started a pilot project near Jerusalem to 
provide combined preventive, diagnostic, and curative health 
care for whole families. The intention is to study the possibility 
of providing for a local community a mixture of our Peckham 
Pioneer Health Centre, family (home and surgery) general 
practice, and preventive health-clinic services, with under- 
graduate medical teaching, all operating from under one roof 
and one medical management. 


Reviewing the Israeli medical scene after a visit last 
November, Dr. George Silver,® of the Montefiore Hospital 


9. Silver, G. A. Report of a visit to Israel, 1959. Privately circulated. _ 
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in New York, accepts the accomplishments as indicating 
an advance from 19th-century problems of sanitary reform 
to 20th-century problems of improved organisation in 
medical practice. Drawing attention to the “‘ extremely 
high utilisation of medical service by the patients”, he 
gives as one possible explanation the fact that impersonal 
care leads the patient to make repeated demands, seeking 
satisfaction. In large areas of Israel continuity of care 
through a family doctor is lacking. 

The varying ownership of the hospitals makes their 
coordination difficult. A country with a population hardly 
bigger than that of one of our hospital regions has an 
opportunity to demonstrate how to achieve unity without 
uniformity. Integration is a necessity, but it would be 
well to avoid the situation of one large municipal authority 
in England some thirty years ago, where at lunch-time a 
senior administrator could proudly tell his visitor that “‘ at 
this moment 40,000 patients are eating green peas” 
Israel’s Minister of Health remarks cautiously on the 
“trend now to transfer various health services to the 
Ministry at a rate which is rather too fast for us ”’.* 





Public Health 





Strontium 90 in Milk and Agricultural Materials 


A NEw Agricultural Research Council report ! is the second 
of a series dealing with the contamination of human diet in the 
United Kingdom with strontium 90 (*Sr) from worldwide 
fallout after test explosions of atomic and nuclear weapons. 
It records the levels in milk, the major source of ®°Sr in diet in 
this country, during the first half of 1959. The mean content of 
0Sr in the total diet cannot be assessed at six-monthly intervals 
because many of the foods other than milk which contribute 
*°Sr to the diet are harvested at only one time of the year. A 
report on the levels in total diet during the whole of 1959 will 
be published in some months’ time. 

For the 12 months ending June, 1959, the average nt of 
*0Sr in milk was 9-6 micromicrocuries (uC) per g. of calcium 
—i.e., an increase of about 40% over the 12 months’ average 
for the period ending in December, 1958. For the ten zones 
into which the United Kingdom is divided, the 12-month 
mean values at the end of June, 1959, range from 7°8 to 14-9 wuC 
of *°Sr per g. of calcium; the higher values were for the wetter 
parts of the country. 

Results are given for a number of “‘ special areas ” which are 
being investigated to ascertain the highest levels of Sr in 
milk which varying local conditions can produce. The highest 
mean value for the 12 months ending June, 1959, was 32 uC 
per g. of calcium from a small area in mid-Wales. This was 
nearly 20% higher than the mean value for 1958 in the same 
county. 

The proportion of strontium to calcium which is transferred 
from diet to human bone is only about one-quarter of the 
proportion of strontium to calcium in the diet. Thus the 
proportion of *°Sr to calcium in new bone formed during the 12 
months ending June, 1959, when the average level in milk 
was 9°6 1uC per g. of calcium, would be approximately 2°5 wuwC 
per g. of calcium in children who live on milk alone. In no 
large area of the country would this value be exceeded by more 
than about 50% but in the special area which gave the highest 
12-month mean value in milk the corresponding value, assum- 
ing that only local cows’ milk was taken, would be 8 wuC. 

In 1956 the Medical Research Council expressed the view 
that the level of ®Sr in the bones of the general population 
should not exceed 100 uuc per g. of calcium and that if the 





7 Seeman 90 in Milk and Agricultural Materials i in the United Kisedom 
1958-1959. Agricultural Research Council Radiobiological Laboratory 
report no. 2. H.M. Stationery Office. 5s. 


level showed signs of rising greatly beyond one-tenth of this 
value—i.e., 10 uzC—it would be desirable to give immediate 
consideration to the situation. The Medical Research Council 
is at present undertaking a comprehensive assessment of the 
significance of all evidence now available on the exposure of 
man to all sources of radiation, including the contamination of 
diet with fallout. 

The present results support the conclusion that the level of 
strontium in milk is determined mainly by the quantity of 
fallout deposited in the immediate past and not by the cumula- 
tive total in the soil. Therefore if weapon trials are not resumed 
and the rate of fallout consequently decreases, no further 
increase in the levels of ®°Sr in milk is expected even though 
*Sr will continue to accumulate in the soil. The increase in 
the levels in milk during the period covered by this report is 
attributed to the high rate of fallout between November, 1958, 
and May, 1959, resulting from atomic weapon trials in northern 
latitudes in the autumn of 1958. The 12-month mean value 
observed in milk for the period ending June, 1959, may be 
regarded as the best estimate now available of the highest 
average level in milk likely to result from ®°Sr so far released. 
Such information as is available for samples collected after 
June, 1959, shows that values have in fact decreased. 

The recent atomic tests in the Sahara, involving explosions 
in the kiloton range, are not expected to have any significant 
effect on the level of worldwide fallout. 


Statistics for England and Wales 

The Medical Tables of the Registrar General’s Statistical 
Review for 19581 give detailed statistics of deaths from all 
causes and notifications of infectious diseases by age, sex, area 
of residence, and time of year. 

The death-rate was 11-7 per 1000 population—0:2 higher 
than the rate for 1957; the rate of 0°88 for children aged 1-4 
was the lowest ever recorded for England and Wales. The 
stillbirth-rate was 22 per 1000 total births. The infant- 
mortality rate of 23 per 1000 live births equalled the record 
low rate of 1957. The perinatal mortality-rate was 35 per 
1000 total live and still births. 

Deaths from cancer of the lung numbered 19,820 (17,040 
male and 2780 female)—an increase of 701 over the 1957 figure. 
These deaths accounted for a third of the male and for 6% of 
the female deaths from cancer. For males, the death-rate from 


cancer of this site per 100,000 population has increased from | 


65 in 1954 to 78 in 1958 (and for females from 10 to 12). The 


death-rate for cancer of the lung is highest in the age-groups | 


65-74 and 75 and over, the rate for those age-groups has 
increased for men from 303 and 187 per 100,000 population 
in 1954 to 392 and 274 in 1958. 

The death-rate from tuberculosis was 15 per 100,000 


population for males and 5-4 per 100,000 population for 


females. 


Population Forecasts 

The Registrar General’s quarterly return for the December 
quarter, 1959,? includes population forecasts. On certain 
assumptions, one of which is that annual births will average 
730,000 in the first five years, thereafter rising gradually to 
790,000 in 1997 and later years, the total population will 
increase from 45,504,000 (as at June 30, 1959) to 46,468,000 
in 1964, 49,230,000 in 1979, and 52,384,000 in 1999. The 
projections show that the excess of 1,500,000 females in 1959 
will decrease gradually until in 1999 there will be only 512,000 
more females than males. The proportion of the population of 
pensionable age (males 65 and over, females 60 and over), 
which is at present 14°7%, will increase to 17-6% in 1979 
and 17:9% in 1989 but will decline slightly to 16°7% in 1999, 
if assumptions are borne out by events. 





1. The Registrar General’s Statistical Review, 1958: Part I, Medical Tables. 
H.M. Stationery Office. Pp. 330. £1. 
2: gd peer 's Quarterly Return no. 444. H.M. Stationery Office. 
Pp. 2 
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In England Now 





A Running Commentary by Peripatetic Correspondents 


ONE of the impressions gained on our visit to the United 
States is that mechanisation has an important place in medicine. 
Heart-lung machines and artificial kidneys abound; but the 
most ingenious machine, to our mind, is the coffee-cum-milk- 
cum-soft-drink dispenser. This is no less ingenious than the 
most complicated cardiac pump. The latter has only to pump 
afew pints of human blood; but have you ever considered the 
complexity of a coffee dispenser? Do you know how much 
coffee must be added to how much milk—at just the right 
temperature—to produce just the correct amount of beverage ? 
Have you considered how the machine distinguishes between 
“hot, black, and brown sugar ”’ and ‘“‘ hot, cream, and white 
sugar’ ? Have you ever wondered how the cup always arrives 
first, then the coffee, then the cream, and lastly the sugar, and 
always in that order? Consider for a moment the degree of 
organisation required, and you will realise that the artificial 
kidney is but a toy compared with even the most primitive 
coffee-dispenser. 

This is not all. Our soft-drink dispenser can distinguish 
between different coins, and can deliver the correct change. 
It will even distinguish between American and English coins, 
and refuses to function if offered a sulpha tablet. The 
machines are in fact very choosy about how they do function, 
and one day last week ours refused to work even when supplied 
with genuine nickels. Worse still, it refused to return the coins. 
We found, however, that a dime would work; but still we could 
get no change. The machine obviously needed a lesson. We 
decided to cystoscope and catheterise it. 

With this particular patient the operator has to lie on his 
back, and direct the cystoscope almost vertically towards the 
delivery pipes to obtain successful cannulation. We had several 
blind trial runs, and eventually settled upon orange squash for 
our first attempt. It was quite easy; all we had to do was to 
introduce the ureteric catheter into the pipe, insert a dime, pull 
the lever, and push home the catheter. We obtained 1/, gallons 
of orange squash and 50 nickels change at our first attempt. 
At a nickel per cup, and 50 cups to the gallon, that came to— 
to—well, quite a lot of money. We planned to cystoscope all 
the coffee machines. 

And then the news reached the chief. He insisted on a 
demonstration. Would he want a cut in the profits, we 
wondered. We showed him how to obtain orange juice; then 


/ milk, Finally he insisted on trying himself. With many a 
| contortion he inserted the cystoscope, held the catheters ready. 


“Ready,” he said, and we dropped the nickel into the slot. 
To our horror we noticed too late that the dial read ‘“‘ Hot 
coffee, black ”. The chief is back at work now, the cystoscopes 
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are kept under lock and key, and we leave for England soon. 
* * * 


In my innocence, I had always imagined that the production 
of an H.M. Circular was a process of almost elephantine 
gestation. When, let us imagine, some glaring anomaly in the 
London weighting of pay-scales for Apprentice Hospital 
Piggery Attendants had been obvious to all those immediately 


, interested for a year or two, rumours of unrest would penetrate 


the cloistered calm of Savile Row. The Whitley machinery 
would be cranked up and groan into action; management and 
staff sides would, pavane-like, advance and retire. Interested 
bodies would be consulted at all conceivable levels; evidence 
would be taken, deputations received. Ever more bulging files 
would be passed by perspiring messengers from room to room, 
floor to floor, building to building, from Ministry to Treasury. 


' Then they would lower the sights and start again. Eventually, 


Perhaps after the stimulus of a question in the House, a draft 
Circular would be produced, circulated, modified, amended, 
and re-drafted. The plainest of Plain Words would be care- 
fully assembled; perhaps (or would this be too much to hope 
for?) Sir Ernest Gowers himself would be brought in. 
Astrologers would be consulted to ensure that the number of 


the circular was auspicious—and then, off to the printers and 
out it goes. 

Imagine, then, my disillusion on reading in the minutes of 
a Ministry meeting (I mustn’t be more precise for they were 
headed “ confidential”), the bald statement “A circular will 
issue shortly”. My precious dream was shattered. Circulars 
are not produced; they reproduce themselves. It is simply a 
matter of parthenogenesis. 

* * * 


The last bastion of culture down our way has finally 
crumbled. My friend who used to read books and think 
thoughts has finally got himself a telly and now they can only 
un-glue him from the screen long enough to feed him. He’s 
still a bit weak on idiom though. “ I will get myself a passage 
on the stage-coach to Dodge City ” should more properly be 
** T’ll hitch me a ride on the stage to Dodge ”’. But he’s learning. 
He used to answer the phone with “‘ This is Mr. Robert Blink, 
consulting ophthalmic surgeon, South Western Region, area 
6”. Now it’s just “ yup ”’. 

* * * 

Today I went to my bank: and came out with my usual 
feeling of spiritual uplift. What, no overdraft? Well, as a 
matter of fact... The real reason for the uplift goes back 
thirty years. 

I was sixteen, and a boarder at a public school. My father, 
in India, was getting tired of paying fees. He suggested that 
it was time for me to earn some money. So it was arranged 
that I took the entrance examination to the Central Bank. I 
passed with flying colours, attended the headmaster’s farewell 
tea, signed his book, and left school. My medical aunt was 
acting as my guardian in England. I went to stay with her for 
the Christmas holidays. I called to see the local staff super- 
intendent of the Central Bank. He said he was delighted to 
see me. He added that my salary would be £60—per annum, 
f course. I went back and told my aunt. She was never one 
for a roundabout approach to things. “‘ This ”, she said, “ is 
ridiculous: do you want to go into a bank?” I said No, but it 
was a question of money. ‘“‘ Have you ever thought of doing 
medicine ?”’ she asked. I hadn’t, but I did, and rather liked 
the thought. But what to do for money? ‘‘ Never mind about 
that ”’, said my aunt: “ I’ll write to your father.” Bless her, 
she offered to keep me, if he would pay the fees. He agreed. 
I returned to school to await the next autumn term at the 
university. I went to the headmaster’s tea a second time, which 
was allowed, but did not again sign the book. ‘‘ One of you 
has been enough,” said the headmaster. 

Eventually I qualified: and after twelve months I had earned 
enough to need a bank. What more natural than that I should 
choose the Central? And so, every time I cash a cheque, I 
study the cashier with interest. ‘‘ There”, I say to myself, 
“ but for the Grace of God—not forgetting my aunt—would 
I be standing.” 

As a matter of fact I enjoy having an overdraft. 

e * * 


MAL DE MERE 


So you feel that your Johnny is delicate; 

He is rather off-colour again ? 

Well, perhaps you would tell me his symptoms— 
Of what does the patient complain ? 

Yes, I know he’s behind in his schooling; 

I’m aware that you’ve nursed him in bed— 

But pray what, Mrs. Smith, was the reason ? 

Or did I miss something you said ? 


It’s a curious fact about Johnny 

That whenever he comes here alone 

He’s a perfectly healthy young rascal 
And we have a quiet chat on our own; 
But whenever his mother comes with him 
He’s riddled with morbid disease: 

He looks ill—he feels ill—he is ill— 

Can someone explain to me, please ? 
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THE PERSONAL DOCTOR 


Sir,—In Dr. Fox’s thoughtful article last week he says 
general practice is dead or dying in this country that 
**Except in isolated places, the general practitioner is 
already extinct ”’! 

The American Academy of General Practice, our own 
College of General Practitioners, the College of General 
Practice of Canada, the Australian College of General 
Practitioners, and similar organisations in the Netherlands, 
Germany, and elsewhere are all firmly established and 
working hard for this important branch of medicine. 
They are all based on the concept of a “ general practi- 
tioner ” and are proud of it. Is this really the time to 
embark on a new international nomenclature and change 
his name to “ personal doctor ” ? 


There is an important difference, which is not always 
appreciated, between which we know as “general ” 
practice and the purely hypothetical “‘ comprehensive ” 
practice of the whole of medicine by one man. Even in 
the time of Hippocrates good family doctors did not try 
to do everything—“‘ I will not use the knife, not even on 
sufferers from stone, but will withdraw in favour of such 
men as are engaged in this work ”. Nowadays, there are 
many hundred modern techniques for diagnosis and 
treatment which are beyond the scope of any single practi- 
tioner, wherever he may work. But the fact that he cannot 
do complicated biochemical or pathological investigations, 
cardiac catheterisation, renal biopsy, major surgery, or 
radiotherapy does not lessen in any way the need for his 
training and outlook to be general, so that he may provide 
or arrange the correct care for all his patients whatever 
may be wrong with them. 

If his professional interests are broad, and he is versatile 
and widely informed, the term general practitioner is not 
out of place; if they are not, he will be of little use as a 
medical adviser at all. The reputation of quacks depends 
on confidence established in personalities who have little 
general medical knowledge. The terms “ general prac- 
tice’ and “ general practitioners ”’ still seem good to 
many of us, especially as they have been identified for so 
long with family practice and family doctors. 

Our worth has been recognised for thousands of years 
as being largely personal doctoring. Dr. Fox outlines 
skilfully the better conditions which most of us think we 
need to help us do this job better, and points out how 
very important personal care still is today. We must all 
agree with much that he says; but to change our title at 
this stage from G.P.s to P.D.s would, I think, lead to 
confusion and be a mistake. 

I must take him up on one other debatable point. 
Under the heading of General-practitioner Beds he says: 
* Outside the hospital services the perscnal doctor is in 
charge: inside them he is an agent for the specialist ”’. 
Like others who have suggested this before, he gives no 
good reason why the care of a patient with a not very 
serious illness (such as cystitis, mild infective hepatitis, 
or early congestive heart-failure) should not remain the 

responsibility of his family doctor, when he has been 
admitted to a general-practitioner bed in a hospital 
merely because there is no-one to look after him at home. 
Where there are general-practitioner beds, general prac- 
titioners must be in charge of them, with the same right 





to seek consultant advice and help as for other patient; 
treated in bed in their homes. 


London S.W.1. 


PSYCHIATRIC DAY HOSPITALS 
S1r,—The introduction of day hospitals has been one 


JOHN H. Hunt. 





of the most important changes in psychiatric care during 
the past 12 years. Patients able to remain with their 
families at night attend during the day for various forms 
of physical and psychological treatment with the social 
advantages to the patient and economic ones to the health 
services which are already well-known.'* The first day 
hospital in this country opened in 1948 and there are now 
at least 40, plus 5 mental aftercare homes. New ones 
are opening all the time and the movement will undoubt- 
edly play an important part in future mental health ser. 
vices.> Patients in day hospitals become, by virtue of the! 
social criteria and quality of illness that led to their selec- 
tion, a special group, and their comparison with in-) 
patients—even, for example, the very thorough attempt of. 
Craft *—is of slightly doubtful validity. Thus although it is 
believed that the prognosis, duration, cost, &c., of treat- 
ment in some day hospitals compare favourably with in- 
patient care we cannot yet be quite certain of it, and one 
can easily imagine an inactive day hospital becoming a 
long-term refuge for a small number of inadequate per- 
sonalities without doing anyone very much good. Nor is 
there, as yet, any estimate of the proportion of the psy- 
chiatric patient population that might be treated on a day 
basis, though in the U.S.S.R. provision is apparently} 
made for 5-10% of “‘ nerve and psychic patients.” 7 The 
call of the pioneer Dr. Joshua Bierer * for 12-16 more day 
hospitals in London has stimulated us to examine the 
cases seen in the Maudsley Hospital emergency clinic 
with a view to determining what proportion of these 
patients might be managed in this way. 

This emergency clinic was started in 1953 to assist in the 
diagnosis and disposal of psychiatric patients thought to be in 
need of immediate help. Most of these are referred by family 
doctors, usually with a view to admission, although some 
arrive without a letter asking to be seen, and a few are sent by 
other hospitals or social agencies. Self-referrals are returned to 
their G.P.s, except where there is evident urgency, and are not 
accounted for below. Almost all cases are from the Metro- 
politan area. During the months of November and December, 
1959, we noted the details of each patient seen in this clinic 
together with an assessment of whether or not day-hospital} 
care was appropriate if there were a day hospital with an imme- 
diate vacancy within ready access of home. This distance was 
put by the late Dr. Arthur Harris as a half-hour’s journey, 
and we also used his criterion of selection that the patient 
should be too ill to continue leading his normal life. 

Other criteria for day-hospital care were that the patient 
should desire treatment, that there should be some adequate 
persons able to be with him at night, that he should not be so 
disturbed or suicidal as to be unmanageable at home, that he 
should not be primarily addicted to alcohol or drugs, and that 
he should not suffer from so severe a travel-phobia as to be) 
unable to make the journey. Certain indecisive depressives| 
were also excluded, owing to the daily ordeal of incertitude as | 
to whether or not they felt capable of leaving the house. 
Careful judgment was often required, for while close home| 
Harris, A. Lancet, 1957, i, 729. 

Bierer, J. ibid. 1959, ii, 901. 

Lambo, T. A. Brit. med. #. 1956, ii, 1388. — 

Farndale, W. A. J. The Day Hospital Movement in Great Britain (in| 

aes, WW. 1. in The Medical Annual; p. 306. London, 1959. 

Craft, M. M.D. thesis, London University 1957. ee 

. Regulations Regarding Day Hospitals Attached to Psycho-Neurological | 
and Psychiatric Institutions. Ministry of Health, U.S.S.R. Quoted by | 


Craft (footnote 6). 
8. Bierer, J. Lancet, 1959, ii, 737. 
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relationships often indicated treatment in the community, 
those same relationships could sometimes impose an intolerable 
burden upon a family where one member was mentally ill, 
which might well be reflected in the further deterioration of 
the patient; it is foolish to keep one patient out of hospital at 
the risk of creating several others 

Our decisions were based solely on the need for treatment 
and did not reflect the particular admission policy of the 
Bethlem Royal and Maudsley Hospitals which, as is widely 
known, have two fairly small inpatient departments devoted 
to teaching and research. The cases sent to our clinic may 
have been biased for this reason, though the fact that ours was 
the only service of its kind in the area makes this, perhaps, of 
little account. 

The details were as follows: 

Total of cases seen in November and December, excluding 
multiple referrals, 273. 

Suitable for day-hospital care 109 (40%), among whom women 
outnumbered men by 2 to 1 

Unsuitable 

(a) On the ground of severity, including several without adequate 
family support 55 (20%) 
(6) Those insufficiently ill, for whom outpatient care was thought 
adequate 108 (40%) 
Provisional diagnoses of the 109 suitable cases: 


Depression 63 (58%) 
Neurosis 25 (23%) 
Schizophrenia 12 (11%) 
Personality disorder 7(6% 
Other 2 (2%) 
Actual disposal of these cases: 
Admitted to a day hospital 9 
Admitted to a psychiatric bed 53 
Under outpatient treatment 37 
Awaiting outpatient appointment 10 


The high proportion of women in the sample is accounted 
for by the preponderance of depressives, which is to be expected 
within a group of psychiatric emergencies. The three of us 
saw cases in approximately equal proportions, and there was 
remarkable concordance between our figures, the greatest 
difference being that one of us (M. R.) placed 13% fewer cases 
in the “ suitable ” category with a correspondingly larger 
number in the “‘ insufficiently ill” group. This was probably 
an index of that sample of patients; the sex-distribution 
among the three samples, for example, showed greater 
differences. 

We should point out that our hospitals each have in the 
grounds a day hospital with some 30 places. That at Maudsley 
was opened in 1953 and that at Bethlem in 1956. Waiting-lists 
at Maudsley and inaccessibility, mainly at Bethlem, made a 
larger referral impossible. 

We cannot claim that our cases are representative of 
all psychiatric emergencies in London (though we see 
little reason to believe that they are not) and still less are 
they representative of all cases referred for psychiatric 
treatment. The routinely referred ‘‘ cold ”’ cases that can 
wait several weeks for an appointment are likely to be even 
more suitable for day-hospital treatment, should it come 
to that, than our fairly acute group, whereas many other 
more disturbed cases were admitted directly to observa- 
tion wards and mental hospitals. That our judgment was 
subjective within the broad criteria laid down cannot be 
denied, and it may well be that longer and wider experience 
would have given us confidence in extending the scope 
of would-be day-hospital referrals. Psychiatrists so far 
have tended to think of such care as an occasional alter- 
native to ward admission, and it is noteworthy that the 
consultants who run our 2 day hospitals refer more cases 
to them than do the others.® 

In sum, we consider that of 273 consecutive cases seen 
a emergencies, 2 out of 5 were suitable for day-hospital 
treatment, 2 were too mild, and the remaining | too ill. 


9. 9. Have, E. H. R.M.P.A. Symposium on Day Hospitals, March 17, 1960. 





Of suitable cases, half had to be admitted forthwith to a bed 
owing to lack of facilities or vacancies in the day hospital, 
and the remaining half are still under treatment as out- 
patients. Some of these will doubtless come to admission in 
due course. A large number of patients remain, however, 
for whom day care is impossible. Nevertheless we conclude 
that a larger number of strategically placed day hospitals 
in the London area is called for, preferably with their own 
transport, although our figures do not tell us how many. 
Such an estimate could, however, be arrived at and should, 
in our view, precede planning. There should also be some 
concept of what the day hospital is setting out to do. 
Enthusiasm, however well placed, has so far been allowed 
precedence over careful evaluation. 

We are grateful to the physicians of the joint hospitals for 
permission to publish this letter, which does not necessarily represent 
their views. 

RICHARD Fox 
MICHAEL RUTTER 


Mendes Hoge, E. B. O. SMITH. 


London, 


GENETIC MECHANISMS IN HUMAN 
INTERSEXES 

S1rR,—Recent speculations about genetic mechanisms in 
man! would be more valuable if they were consistent 
with known facts. Most of the possibilities were con- 
sidered for the chromosomal intersexes before the 
mechanism of meiotic non-disjunction was recognised.* 
Since then the problem of chromatin-positive Turner’s 
syndrome and of chromatin-negative Klinefelter’s syn- 
drome have been considered,t and a chromosomal 
aberrationinvolving duplication or deficiency of feminising 
factors on the X chromosome could, among other 
possibilities, explain familial gonadal dysgenesis.® 

But speculation, particularly in detail, must be consistent 
with fact. Pure gonadal dysgenesis may be due to a chromo- 
somal aberration with gonosomic mosaicism, but the obvious 
cause is an autosomal recessive gene. Reported familial cases 
include a sibship with one chromatin-positive and one 
chromatin-negative case,® and parental consanguinity has twice 
been reported in probable examples of the syndrome.’ ® 
Additional evidence must be adduced in favour of a mechanism 
a priori less likely before it can be preferred to the simple one. 
Similar considerations apply to speculation concerning true 
hermaphroditism. Crossing over may occur between the X and 
Y chromosomes, although there is little evidence for it.° The 
reports of familial cases of true hermaphroditism 1° " further 
weaken the hypothesis. Some defects in Turner’s syndrome 
are similar to those produced by autosomal genes,’* and in the 
chromosomal intersexes it is most probable that multiple 
defects are due to disturbed genic balance. Other differences 
may be due to hormonal effects 1° rather than direct genic 
effects.14 The alternative hypothesis of linked genes on the 
X chromosome with deletion of two or three is less likely. A 
logical extension of this would be to expect deletion of only one 
such gene, but sex-linked dwarfism is unknown in man. Nor 
does speculation! fit the facts concerning the presence of 
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chromatin-negative nuclear sex and ovarian tissue. It should 
be remembered that the chromosomal sex was established to be 
XO in a patient who menstruated for several years }° and that 
the polymorph morphology was of female type in one of the 
references cited.1® 

Finally there is the problem of the sex chromatin body whose 
nature is still unknown. It has been reported that one but 
not the other X chromosome is heteropyknotic in the rat and 
it has been suggested that sex chromatin is of paternal origin.1” 
This is not so in man, for in some cases of chromatin-positive 
Klinefelter’s syndrome 1* both X chromosomes are of maternal 
origin.? There is a very simple explanation for the presence 
of the sex chromatin body which has not, as far as I am aware, 
been previously advanced. In the intermitotic metabolic 
nucleus the heterochromatin of one X chromosome is 
apparently necessary for and engaged in the metabolic business 
of the cell and therefore not stainable. The heterochromatin 
of any other X chromosomes is, however, superfluous to 
metabolic requirements, functionally inert at this time, and 
therefore stainable, usually at the nuclear membrane. This 
hypothesis would explain the reported findings with respect 
to sex chromatin in subjects with normal (XX, XY) and 
abnormal (XO, XXY, XXX) karyotypes. 


Department of Surgery, 
Queen’s College, 


Dundee. Joun S. S. STEWART. 


GENETICS OF SCHIZOPHRENIA 

Sir,—In your instructive annotation of March 26 the 
terminology is irritatingly inaccurate. You refer to twins 
wrongly as “ monozygous ” or “ dizygous”’ instead of 
monozygotic or dizygotic. (Identical and fraternal are 
acceptable terms also.) Homozygous and heterozygous 
are standard terms which refer to chromosomes and genes 
which are same or different; “ monozygous” and 
** dizygous ” have no meaning at all. In twins the things 
which are same or different are zygotes. 

A slighter cause for complaint is the use of the term 
“sibling ” for brother or sister. Tradition in England, 
supported by such authorities as Crew, Fisher, Haldane, 
and Hogben, insists on the word sib. A set of brothers 
is a sibship, not a “ siblingship ”’. 

The Galton Laboratory, 


University College, 


London, W.C.1. L. S. PENROSE. 


OVERSHOOTING ACTION OF PHENELZINE 

S1r,—One of the impressive experiences of the psychia- 
trist using active physical treatments is the occasional 
alteration of the patient’s mood from depression to hypo- 
mania following convulsive therapy. This, although very 
undesirable, points to an effect of the treatment on the 
basic mechanism of affective disorder. If an anti- 
depressant drug can be found to produce the same 
alteration it should probably be equally effective. 

In 3 patients out of 46 depressives treated with phenelzine 
(‘ Nardil ’) in this clinic, medication had to be discontinued 
because of hypomanic and manic symptoms. 2 of these 
patients had a history of elated episodes before, but all 3 were 
at the start of treatment in a state of severe depression with 
retardation, fear, and hypochondriacal complaints, deep 
despondency, and self-reproach. This condition had been 
present for a number of months; the change took place after 
three weeks of medication in 2 patients, after twelve days in 
the 3rd. Restlessness, over-talkativeness, flight of ideas, dis- 
tractability, cheerfulness, heightened self-confidence, and 
argumentative and quarrelsome demeanour were among the 
more prominent symptoms; and there was a tendency to dress 
garishly and to annoy people near the patient. After the drug 
was stopped, the hypomania subsided in 1 case and depression 


15. Stewart, J: S.S. Acta ew Copenhagen. ee ag 89. 
4 Ashley, D. J. B., Jones, C Lancet, 1958, i, 

. Ohno, ., Kaplan, W.D. a kines Exp. coi . 1959, 18, 415. 
18. Nowakowski, H., Lenz, W., Parada, J. Klin. Wschr. 1958, 36, 683. 





returned; in the 2nd case chlorpromazine was required to 
overcome the elation; the 3rd patient had to be admitted to a 
mental hospital because of his disturbing behaviour. All 3 
cases have now recovered and their mood is normal. 

This overshooting action of phenelzine corresponds to the 
generally favourable impression gained at this preliminary trial 
in which three-quarters of our patients improved and more 
than half became symptom-free at the end of five weeks’ 
treatment. A controlled investigation comparing phenelzine 
with other anti-depressant drugs has been started. 


a NorMAN W. IMLAH. 


KEROSENE (PARAFFIN) POISONING 


S1r,—While I agree with some of the ideas expressed 
by Dr. Capel and Dr. Ward Gardner (Jan. 30) I feel that 
the danger of generalisation on this subject cannot be 
overemphasised. 

Kerosene (synonymous with paraffin) is rather a loose word 
which is representative of liquids that can be made up of widely 
differing components, but broadly speaking, kerosene consists 
of those fractions of petroleum boiling in the approximate range | 
of 175-275°C. The fractions are made up of varying mixed | | 
proportions of paraffins and naphthenes. ‘These hydrocarbons | 
fall within the groups of branched paraffins, monocyclic and 
di-cyclic naphthenes, and mixed aromatic napthenes in the 
range C 12-C 15. Moderate quantities of unsaturated cyclic 
compounds may also be present. I think it might safely be 
stated that the toxicity of kerosene depends upon its content of 
naphthenic and aromatic hydrocarbons. These would vary in 
type and proportion with the place of origin of the parent crude 
oil. I lay considerable stress on this latter statement, since 
obviously it is of importance; furthermore, I think there is 
general agreement that there is a paucity of information 
regarding the toxicity of naphthenic acids. This indeed is 
rather surprising, in view of the large extent to which these 
chemicals are used within and without industry. 

Kerosene is marketed in this country in three grades: 

1. Tractor kerosene, or vaporising oil.—This is used almost 
exclusively for tractors, and contains mixed aromatic naphthenes to 
the extent of some 23% by weight. These naphthenes are in the 
range C 12-C 15. 

2. Pr , or h hold kerosene.—This type of kerosene is that 
which has been refinery treated by the Edeleanu process. Put simply, 
treatment with this process entails the removal of aromatics; never- 
theless some 7% by weight remain. 

3. Regular grade.—This grade is used as aviation turbine fuel and | 
is also used for domestic heating. The aromatic content of this fuel is | 
approximately 15-20% by weight. 

The aromatics referred to contain some benzene and homo- | 
logues of benzene; these latter with a multiplicity of side | 
chains (e.g., methyl-benzene (toluene), butyl-benzene, di-iso- 
butyl benzene, di-iso-amyl benzene, tetra-methyl-benzene, 
penta-methyl benzene, and hexa-methyl benzene.) In so far | 
as I am able to ascertain little is known regarding the | 
toxicology of these aromatics, but I feel that the chemical | 
make-up of these compounds should immediately put them 
under suspicion in respect of their toxicity. In addition, | 
there are traces present of di-phenyl methanes, alpha and 
beta methyl naphthalenes, ethyl-propyl, iso-propyl, iso-butyl, 
and iso-amyl naphthalenes. Once again, little is known 
regarding the toxicity of these materials. } 

The cyclo-paraffins in general are rather powerfully nar- 
cotic, and can cause death by respiratory paralysis. However, 
the outstanding feature of these paraffins is the extremely small 
margin between concentrations required to produce uncon- | 
sciousness and concentrations causing death. I believe that this | 
small margin is largely one of the reasons why these paraffin 
hydrocarbons are not more generally used as anesthetics. The | 
aromatic cyclo-paraffins, which of course contain the six- 
carbon-atom benzene ring, also produce anesthesia, narcosis; | 
and ultimate death, and here again the margin between narcosis | 
and death is extremely small. Furthermore, the anesthetic and | 
narcotic action of these materials increases the higher the | 
position of the fraction within the group. 
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In view of the foregoing, encouragement of rapid evacuation 
of ingested kerosene seems to be desirable, since surely it is 
easier (particularly with the range of antibiotics now available) 
to deal with an aspiration pneumonitis or pneumonia, rather 
than attempt to deal with the possible absorption of chemical 
materials, the toxic properties of which are almost unknown. 
The three positive measures recommended in the article (e.g., 
ingestion of vegetable oil or ice-cream to dilute the kerosene 
and diminish the rate of absorption into the blood), I would 
question because quite possibly diminished rate of absorption 
might well mean greater perfection of absorption. I would also 
point out that kerosenes of all three grades are distributed 
throughout the world in large quantities and I feel that emer- 
gency measures to combat intoxication should be very carefully 
assessed to ensure their ultimate success. 


Medical Department, 
Petrochemicals Ltd., 
Carrington Works, 


Urmston, Manchester. B. GEORGE. 


CADWALADER AND BEVAN 


Sir,—In their paper of March 19, Dr. Fourman and his 
colleagues mention what is undoubtedly the first clinical 
description of hyperparathyroidism—that of Thomas 
Cadwalader of Philadelphia, whose account of his 
“extraordinary case in physic ” was published in 1745. 


Ralph H. Major? includes Cadwalader’s essay in his volume 
Classical Descriptions of Disease (3rd ed., 1945, pp. 299-302), 
but is presumably in error in interpreting the account as “ the 
first description of mollities osseum, or osteomalacia ”’. 
Krumbhaar ? rightly emphasises the historical significance of 
Cadwalader’s description as the original clinical picture of 
primary or secondary hyperparathyroidism. 

Dr. Fourman includes the name of one Bevan, S., in his 
list of references; this was Silvanus Bevan, a London apothe- 
cary, who, in a letter to the Royal Society in 1743, described a 
similar clinical condition. At first sight this seems to anticipate 
Cadwalader’s account, but in fact the cases were identical. 
Cadwalader performed the postmortem examination on his 
“extraordinary case ” in April, 1742, subsequently informing 
Bevan of his findings; Bevan thereupon reported them in his 
letter to the Royal Society. 

The modern pharmaceutical firm of Allen & Hanburys 
originated in the apothecary’s shop opened by Silvanus Bevan 
at Old Plough Court, off Lombard Street, in 1715. In their 
historical account of this company, D. Chapman-Huston and 


_ E. C. Cripps® referred to Bevan’s letter, but they wrongly 
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assumed that Bevan himself performed the postmortem 
examination, the error arising from the fact that Bevan’s 
original letter to the Royal Society contained the phrase “‘ com- 
municated to Silvanus Bevan ”’, a phrase that was not included 


i in the subsequently published Transactions. 


Thomas Cadwalader and Silvanus Bevan were both members 
of Welsh Quaker families, many of which were closely knit 
and interrelated following the religious persecution of their 
sect in Wales in the latter half of the seventeenth century. 
Cadwalader probably met Bevan in London when he came to 
Europe to further his medical education under Cheselden 
during the years 1728-30. On his return Cadwalader became a 
prominent figure in the medical circles of the growing town of 
Philadelphia, then the largest in the colonies. Among other 
things he inaugurated anatomical classes and successfully 
promoted the use of inoculation for smallpox; he also estab- 
lished, in association with Benjamin Franklin, the Philadelphia 
Hospital. 

I contributed an account of the associations between 
Cadwalader and Bevan, and of their original descriptions of 
hyperparathyroidism, to the Welsh quarterly periodical 
Y Genhinen in 1955.4 In the same paper I attempted to show 





1. Major, R. H. Classical Descriptions of Disease; pp. 299-302. Springfield, 

2. Science, Medicine, and History; p. 138. Edited by E. Ashworth Under- 
wood. Oxford, 1953. 

3. Chapman-Huston, D., Cripps, E. C. Through a City Archway; p. 19. 
London, 1954. 

4.Y Genhinen, 1955, 5, 86. 


that several of the descendants of Welsh Quaker emigrants had 
made notable contributions to the growth of American 
medicine, prominent among them Thomas Cadwalader, his 
young associate John Morgan, and his cousin John Jones.°® 


G. PENRHYN JONES. 


Caernarvon. 


LATEX AGGLUTINATION REACTION IN 
NON-RHEUMATIC DISEASES 


Sir,—In your annotation of March 26 you stated that 
the latex test (L.T.) and the Rose-Waaler test (D.A.T.) 
were approximately equal in sensitivity, and that the L.T. 
lacked the specificity of the D.A.T., being positive in a wide 
variety of unrelated non-rheumatoid conditions. 


May I draw your attention to a recent article of mine ® in 
which I described a series of L.T.s and D.A.T.s in 176 cases of 
rheumatoid arthritis and non-rheumatoid conditions? In the R.A. 
group, 89% of the L.T.s were positive, while the D.A.T.s. was posi- 
tive in only 74% of the cases. 3 out of 6 cases of disseminated 
lupus erythematosus gave positive results in the D.A.T. while all 
6 cases gave negative results in the L.T.s. Furthermore in 47 cases 
of non-rheumatic disease, the L.T. was persistently negative, 
and no false-positive results were seen in the series. 

Singer and Plotz 7 described a series of L.T.s carried out in 
tubes, in which 71-3% of rheumatoid-arthritis cases gave 
positive results. The present series was carried out using 
latex globulin particles and a simple slide technique, and the 
probable reason for a higher percentage of positive results 
(89%) is that the reagents used were superior and more stable. 


Prince of Wales’s General Hospital 
London, N.15. ‘ G. MORGAN. 


AN EASIER ALPHABET 

S1r,—Dr. Pugmire’s article of March 26 was refreshing 
in its lucidity and reflects a satisfactory tendency to place 
neuropsychiatry on a scientific basis. However, I feel 
that the issues involved are more complex than may 
appear from his discussion. 

The main reason for designing the “ six-bit” alphabet 
seems to have been a wish to reduce or abolish the redundancy 
of written English. On the face of it a redundancy of the 
order of 50% does seem wasteful, since it means that more 
signal is uttered than is needed to express the Information of 
the message with complete economy. But all methods of 
computing the redundancy of language (and there are several) 
involve an exact and often laborious statistical analysis of the 
sample, at leisure. That is, the “ recipient ” of the language 
in these circumstances has time to function at something like 
100% efficiency. In practice, on the other hand, the recipient 
of spoken or written language is nearly always under the 
pressure of haste to some extent. It is well known that the 
risk of error increases with the rate of performance, with many 
intellectual tasks. In short, it is likely that in normal conversa- 
tion or reading (as opposed to statistical analysis) the recipient 
is functioning at less than 100% efficiency and is not extracting 
from the language all of the Information potentially extractable. 
It is an accepted principle of communication theory that 
redundancy serves to protect against errors in transmission; 
one may therefore regard the redundancy of English as a 
compromise between “ writer’s economy” and “ reader’s 
economy ”, and also between the policies of saving time on 
the one hand and of avoiding loss of Information on the other. 

By reducing redundancy Dr. Pugmire has developed a highly 
compact script. If the reader is to extract the same amount of 
Information from a sentence written in this script as when it 
is written in the more redundant ordinary script, he will either 
have to spend more tire per symbol or else increase his rate 
of Information-handling (i.e., “‘ concentrate harder”). Men- 
tally defective or brain-damaged patients probably have less 
reserve capacity in hand for such tasks, and for them it seems 

5. Bull. Hist. Med. 1943, 13, 10; 1948, 22, 543. 


6. Ann. rheum. Dis. 1959, 18, 322. 
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doubly likely that redundancy is an important feature of 
language; ‘‘ speaker’s economy” and “ writer’s economy ” 
must be sacrificed in the interest of the recipient. Who has 
not had to say the same thing over and over again to a stupid 
listener, in order to din it in? 

A case might, in fact, be made out for designing a language 
with high redundancy for certain circumstances. It is partly a 
matter of deciding how much importance to attach to speed 
and to freedom from error in any given case. Temperamental 
factors must play a part here, since obsessional subjects will 
tend to go slow rather than risk a mistake, while others may 
adopt a more breezy attitude. We must also distinguish 
between redundancy in the symbolic representation of language 
(with which Dr. Pugmire is dealing) and in the linguistic 
representation of thought. It may be that redundancy in the 
script is only “‘ protective ” in cases where the defect lies in 
the perception and recognition of written symbols, rather than 
in the comprehension of words. 

Let us beware of developing too condensed and 
efficient a language, lest it should become as spare and 
austere as those of formal logic and algebra. It would be 
a pity to increase the already large proportion of relatively 
illiterate people in the population. 

oi Cane H. B. G. Tuomas. 


TREATMENT OF BEDSORES 


S1r,—I was very interested in Dr. Roberts’ letter of 
Jan. 30, and, as he has given the formule of these two 
creams, I will refer to them as cream I or cream II. 

Although we have 245 patients in our hospital, about 30% 
of whom are bedridden and many incontinent, we have not got 
many bedsores. We alternate the treatment by using our own 
* back ” ointment, which consists of tinct. benzoin. co. and 
ol. ricini (28 oz. of each) and paraffin. molle flav., ung. zinci 
oxidi, and ung. acidi borici (equal parts of each) to 14 Ib., or 
painting bedsores with gentian-violet, or using silicone 
cream I or II. 

In 6 special cases our ordinary treatment showed no improve- 
ment, but in 5 of them the results of cream II were really 
dramatic and the bedsores healed within seven to ten days. 

We have used cream I or 11 in about a dozen other bad cases 
without much improvement, but I would like to mention that 
most of these patients were suffering from either paralysis 
agitans or disseminated sclerosis, and naturally their general 
condition was very weak. It is very difficult to give a decided 
opinion with only 18 cases, but on the whole our experience is 
that cream II gave better results. 

Both creams used in the trial were kindly supplied by Messrs. 
Ward, Blenkinsop, and my committee and I wish to thank them 
very much for their liberal supplies. 


Royal Hospital for Incurables, 


Donnybrook, Dublin. ROBERT A. O’MEARA. 


PERIORBITAL @DEMA AFTER EXERTION 


Sir,—I recently saw a young man, aged 19, who had an 
interesting history. 


Since childhood he has occasionally had acute swelling of his 
eyelids after exercise. This intense cedema sometimes causes 
almost complete closure of both eyes. This curious complaint 
prevented him from playing games at school, and has interfered 
with his activities in the Army. 

The amount of exercise precipitating an attack is very vari- 
able. The condition does not seem to be correlated with 
excessive facial sweating; and he has noted no seasonal varia- 
tion. There was no history of allergy. 

He was recently seen during an attack. Both eyelids were 
acutely swollen, and in addition he had bilateral chemosis. 
The latter rapidly disappeared with hydrocortisone drops. 
Anti-histamines do not prevent attacks. 

He had moderate acne on both sides of his face, but general 
examination was otherwise quite normal. Examination of his 
blood and urine, and X-ray of chest and skull, were normal. 
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I should be interested to know whether any of your readers } PSS! 
have seen this unusual syndrome and can suggest a possible } cons¢ 
etiology. oper 

Tidworth, Hants. D. P. MULLAN. 

ABDOMINAL ANEURYSMS 

Sir,—Concerning your annotation’ on this subject, su 
while it is agreed that the question of operation for every Love 
clinically detectable abdominal aortic aneurysm has not —. 
been settled, the facts on which you base your statement i 
that “‘ it is hard to substantiate the common belief that >. 
any abdominal aneurysm which can be diagnosed should} ° r 
be resected ”’ are not valid. but | 

(1) You cited the article of Estes * and stated, “‘ Many died ba 
of aneurysmal rupture, but more died of coronary or cerebral imi 
thrombosis.”” This is not true. Estes ascertained the cause of} che 
death in 49 of the 64 patients in his series known to be dead and . 
reported that 63:3% of these 49 patients died from rupture of — 
the aneurysm, while the remainder died from other causes, | pe 
Thus, most of his patients died because of their aneurysms | — 
rather than with them. —_ 

(2) In considering the work of Sheranian and associates! Oy 
on their experience with aortic homografts, you stated, “ At} - 
operation only 110 of the 135 aneurysms were resectable,”) , 
This is not the case. These authors clearly stated that only 10} 
of these cases were considered inoperable at the time of explora- i 
tion. They stated further that another 15 cases were excluded | co 
from the series because the aneurysm was resected and replaced ” 
with a synthetic graft. Thus, you have included these 15 cases) Th 
as being inoperable when, in fact, these aneurysms were resected 
and replaced with synthetic prostheses instead of homografts, 

(3) Since the object of your annotation was to consider 
whether elective operation for abdominal aortic aneurysm was S 
indicated in all cases, it is not fair to include the 6 cases in the} mis: 
series of Sheranian and coworkers in which emergency opera-| figui 
tions were performed because the aneurysm had ruptured. The | tion 
mortality-rate in these 6 cases was 50%. ors 

(4) You then say, “if it is assumed that . . . in the 25 ian 
advanced cases where resection proved impossible at laparotomy 
the patients were dead”’ (at the end of three years); here again, _ 
we are dealing with 10 inoperable cases, not 25. It is probably chai 
invalid to assume, as you have, that all of these patients in whom the 
resection was impossible would be dead at the end of three years, £78 
Estes found that 49-2% of patients with untreated abdominal | the 
aortic aneurysms survive for three years. Since the patients who not 
have inoperable lesions are essentially untreated patients, there moy 
may well be only 5 of these patients with non-resectable ang 
aneurysms dead at the end of three years, not 25. E the 

We do not dispute the fact that surgical intervention for | p. 7 
abdominal aortic aneurysms must be carefully considered. | T 
Comparison of patients with surgically treated abdominal ; gye, 
aortic aneurysms to a similar group of patients not treated | It ji 
surgically, with both groups being followed for a sufficient gro 
period, would be the best way to tell whether surgical awa 
intervention is more dangerous than observation. Until Yat 
such is done, however, your conclusions cannot be the 
validated by your premises. per 

ne IRWIN J. SCHATZ * oy 
eciaitier, Silanmonte. ‘ JOHN L. JUERGENS. I 

*,* We are grateful to Dr. Schatz and Dr. Juergens hea 
for pointing out these lapses. Despite our arithmetical ve 
weaknesses, we believe our two main points still hold: ‘ii 
(1) it is not known how many aneurysms were turned) 4p 
down before Sheranian selected the ones to be operated apr 
on; and (2) it is not justifiable to assume that every 
abdominal aneurysm diagnosed should be resected. AS) — 
Dr. Schatz and Dr. Juergens emphasise, until it has been wa 

——— ‘ 
1. Lancet, 1959, ii, 1018. Ey I 
2. Estes, J. E. Circulation, 1950, 2, 258. YY 


3. Sheranian, L. O., Edwards, J. E., Kirklin, J. Surg. Gynec. Obstet. 195% | 
109, 309. 
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possible to compare directly the results of surgical and 
conservative treatment it would be wrong to declare that 
operation is always indicated.—Ep. L. 


CORTICOSTEROID PURPURA 

Sir,—We were extremely interested in Professor 
Lovell’s comments (March 5) on our preliminary com- 
munication and regret the omission of reference to his 
work on the effect of corticosteroids on the resorption of 
blood.! Unfortunately, it was not possible to present all 
of our experimental evidence in a short communication 
but we hope to do this in a future publication. 

Professor Lovell’s suggestion is that the delayed resorption 
of blood from the skin produced by corticosteroids is due to a 
diminished dispersal of blood between the collagen fibres 
rather than to suppression of phagocytosis. We are unwilling 
to accept his view for two reasons. The first is that increased 
spreading of blood through the skin is characteristic of both 
corticosteroid purpura,? and also of senile purpura. The 


resorption of extravasated blood has been described by Rich,® 
and further, that the different rates of resorption of blood 
injected into the skin of the rabbit, rat, and mouse appear to be 
due to a species difference in the phagocytic response.* It is 
possible, therefore, that the sluggish phagocytosis of erythro- 
cytes found by Lovell et al. in the guineapig may be a peculiarity 
of this species. 
H. SCARBOROUGH. 
ae” S. SHUSTER. 


MERIT AWARDS 
Sir,—Those recommendations of the Royal Com- 
mission which relate to merit awards serve to highlight the 
figures you published last year.’ At that time, the expecta- 
tion in cash from merit awards to a consultant physician 


_ or surgeon was more than £590 a year. To a consultant 


in mental health it was a little more than £130. If the 
recommendations of the Commission are adopted without 
changes in the proportionate distribution of the awards, 
the figures I have given would become approximately 
£780 and £180. The figures as they stand also show that 
the consultant physician or surgeon is more likely than 
not to have some award; his chance of a higher award is 
more than six times that of the psychiatrist; consultant 
anesthetists alone of all specialists have as low a chance as 


| the psychiatrist of gaining some award (Royal Commission, 


p. 76). 

The probability of such disproportion arising by chance in 
even one year is so small as to be almost beyond computing. 
It is certainly much less than one in a thousand. For awards 
grouped in a two-by-two contingency table (some award, no 
award; psychiatrist, and physician or surgeon) chi-square with 
Yates’ correction is 17-1 with one degree of freedom, and for 
the higher awards chi-square runs to three figures. An assess- 
ment over the whole life of the service would give an incom- 
prehensibly small figure for the probability of chance occurrence 
of the disproportion. 

If any of the unrecognised 85% of consultants in mental 
health are inclined to accept an association between merit 
awards and clinical ability, they may, perhaps, console them- 
selves with the reflection that they are practising one of the 
most difficult of the medical arts, and they will no doubt keep 
an eye open for the effect of a psychiatrist having been 
appointed to the committee on these awards. 


JUNIOR MEDICAL OFFICER. 


1, Lovell, 1] R. R.H., fom, G. B. D., Hudson, B., Osborne, J. A. Brit. F. 
exp. Path. 1953, 34, 
: Scarborough, H., Shi ac. s. —? Jan. 9, 1960, p. 93. 
2: Rich, A Physiol. rev. 1925, 5. 
he teen S.F. F. Path. ma. 1935, 41, 183. 





H Lancet, 1959, i, 1274. 


PEPTIC ULCER IN TOWN AND COUNTRY 

Sir,—I have studied with interest your editorial of 
Feb. 27, especially as you stress that Pulvertaft, probably 
for the first time, has estimated ulcer frequencies accurately 
in an unselected population. 

I should like to draw your attention to the investigations in 
1950-52 by one of my assistants, N. Sponheim.1 He made 
similar inquiries in a part of a Norwegian county. During 
a period of 21/, years 811 ulcers were found in a population of 
124,279. All ulcers were verified by expert X-ray examinations. 

The mean annual incidence per 1000 population aged 10 
years and over was 4:0 in men, and 1:2 in women. In males 
the incidence was found to be highest between 30 and 39 years 
of age—i.e., 6°1; and in females highest between 40 and 49— 
i.e., 2:0. 

Medical Department, 


Rogaland County Hospital, 
Stavanger, Norway. 


PER HANSSEN. 


ADENOVIRUS TYPE-15 AND HUMAN-THYROID 
TISSUE-CULTURE 

S1r,—Adenovirus type-15 was originally found in 
conjunctival scrapings from 5 babies in Saudi Arabia 
during field studies on trachoma,?~* and it does not 
appear to have been reported elsewhere until now. 

The first of 2 patients from whom the virus was isolated in 
this laboratory was a 7-month-old baby who was admitted to 
this hospital in March, 1959, with severe diarrhoea complicating 
a pyrexial upper respiratory illness. An adenovirus was 
isolated from her feces, and no specific bacterial pathogens 
were cultured from repeated stool specimens. An adenovirus 
was later isolated from the stool of a 6-year-old girl with a 
Salmonella typhimurium infection admitted to the same ward 
shortly after the first patient. The second child may have 
been cross-infected from the baby. Both these strains failed to 
react in this laboratory with typing antisera against adenoviruses 
types 1 to 8. Dr. H. G. Pereira very kindly offered to examine 
them and found them both to be type-15. 

These 2 isolations of adenovirus type-15 were made in 
human-thyroid tissue-culture. Pulvertaft and his colleagues,® 
who first described thyroid tissue-culture, considered that 
because of its susceptibility to toxic factors in feces it probably 
would have a place in virus isolation from stools only if monkey 
kidney or human amnion were not available. In this laboratory 
it has proved a valuable addition to monkey kidney. From 
January to December, 1959, 650 stool specimens were tested 
in parallel in human-thyroid and monkey-kidney tissue- 
cultures. Toxicity of stool extracts for thyroid tissue caused 
little trouble. Of 143 viruses isolated, 37 were isolated in both 
tissues, 28 in kidney but not in thyroid, and 71 in thyroid but 
not in kidney. The 71 viruses grown only in thyroid include 
10 adenoviruses—of types 1, 2, 3, 5, 7, and 15—and 61 entero- 
viruses including Echo types 6, 7, and 11 and Coxsackie B5. 
Many of the enteroviruses not yet fully typed appear to be 
Coxsackie viruses. Most of the enteroviruses were recovered 
from patients with aseptic meningitis. 

Thyroid was found to equal HeLa cells in susceptibility to 
all of 16 prototype strains of adenovirus examined, and in 
addition was as sensitive as fresh monkey-kidney tissue to 
infection by the 3 types of poliovirus and by 18 of the 28 
prototypes of Echo virus. Echo 21 and 28 were not tested, 
Echo 25 gave a lower titre in thyroid than in kidney, and Echo 
types 4, 10 (not now classified with the Echo group °), 14, 15, 
16, 25, 26, and 27 failed to produce any cytopathic effect in 
thyroid. The susceptibility of thyroid tissue to both adeno- 

Sponheim, N. Nord. med. 1960 (in the F gs 

Murray, E. S., Chang, R. S., Bell, S. D alee L., Snyder, J. C. 

Amer. F. Ophthal. 1957, 43 (no. 4, part ln), 32 
. Bell, S. D., McComb, D. E., Murray, E. S., Chang, R. S., Snyder, J. C. 


1. 
2. 
3 cComb, 
Amer. F. trop. Med. 1959, 8, 492. 

4. Rowe, W. P., Hartley, J. W., Huebner, R. J. Proc. Soc. exp. Biol., N.Y. 
5. 

6. 





1958, 97, 465. 

Pulvertaft, R. J. V., Davies, J. R., Weiss, L., Wilkinson, J. H. ¥. Path. 
Bact. 1959, 77, 19. 

Sabin, A. B. Science, 1959, 130, 1387. 
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viruses and enteroviruses, its slow rate of metabolism enabling 


it to remain for up to 3 weeks without requiring a change of 


medium, and the readiness with which it can be obtained, 
make it a valuable tissue in diagnostic virology. 


Virus Laboratory, 
mania Py a a mney of Bacteriology 
Infectious Diseases, 
Ruchill Hospital, Glasgow. 


HEMORRHOIDS 
Sir,—Your editorial of Feb. 20 suggests only surgical 
or injection treatment for hemorrhoids. 


In the past year I have followed 27 cases of hemorrhoids 
and pruritus ani treated locally with a new preparation, 


I. B. R. DUNCAN. 


* Alcos-Anal ’, and in all but 3 the results have been very good. * 


In the successful cases, after four weeks’ treatment hemor- 
rhoids disappeared, and after six months there were no recurr- 
ing symptoms. Large hemorrhoids with prolapse were not 
included in the trials. 

Alcos-anal ointments and suppositories contain the sodium 
salts of unsaturated fatty acids of cod-liver oil, substances which 
have long been used for the intravenous obliteration of varices 
and hemorrhoids. 

Similar trials during the past five years have shown equally 
good results.1—* 


Birmingham. D. M. MUSTARD. 


TREATMENT OF SKIN LESIONS BY HYPNOSIS 


Sir,—Dr. Sinclair-Gieben and Dr. Chalmers (Oct. 3) 
are to be congratulated on their excellent article, origin- 
ality, and carefully controlled trials. I was, however, 
astonished at the statement that “ after several hypnotic 
sessions a_ rela- 
tionship vaguely 
resembling a 
transference situa- 
tion is estab- 
lished”. A trans- 
ference relation- 
ship occurs be- 
tween any two 
people that meet, 
especially in the 
association of 
patient and doc- 
tor, where the 
patient comes to 
receive and his 
adviser is there to 
give. The failure 
of two patients to 
reattend after 
one session shows 
this—a negative transference, a rejection, mistrust, fear, 
and resentment of the hypnotist. It is the enhancement 
and utilisation of the transference that gives good results 
in hypnosis, but, with explanation of the transference, 
excellent results in hypnotherapy. 

A boy aged 10 had pityriasis lichenoides (see figure). I was 
reassured by two dermatologists that the condition was benign, 
liable to spontaneous remission, unresponsive to any treatment, 
might be helped by ultraviolet light, and might last a long time. 
Unfortunately, both the patient and his mother were not so 
reassured. Early this year I began regular weekly sessions of 
hypnosis, at first of half an hour, and later five minutes in surgery 
hours. The child’s morale and skin improved, the lesions 
fading from the body in the order I suggested. Treatment 
ceased sed at the start of school holidays in July. 








. Med. Klin. 1953, 48, 176. 
— med. Wschr. 1953, 95, 80: 
Brit. & Overseas Pharm. Med. 1959, 112, 254. 








When I returned from holiday in September, his entir 
rash had recurred. Since that time in three half-hour session; 
his skin condition has again dramatically improved. His fac 
is almost without blemish. Two factors are apparent here, 
Firstly, that his setback occurred when his whole body had 
been exposed continually to the glorious sunshine, and at the 
same time there was a dramatic break in a strong positive 
transference. Secondly, that like warts, this condition js 
benign, liable to spontaneous remissions, and helped by deep 
hypnosis. Most people would agree with Bloch and you 
contributors that the cure of lesions by hypnosis does not imply 
their psychogenesis. My own impressions, gained especially 
from adolescents with plantar warts, is completely contrary, 

Dr. Sinclair-Gieben and Dr. Chalmers state that the| 
most responsive patients were in the second and third 
decades of life. This may give an erroneous impression 
of the efficacy of this treatment in children, who are 
excellent subjects. 

It would be of interest in further trials to compare the 
effect of suggestion on the opposite sides of the body, 
Our left side, the bad side compared with the right 
(sinistre and droit), is said to be more directly under the 
influence of the unconscious in right-handed people. It 
would be of interest to know in their case where the) 
untreated side showed spontaneous disappearance six 
weeks after the treated side, which side had received 
suggestions, and what the patient meant by flouting the 
authority of his doctor and curing himself! 

I am much indebted to Mr. A. C. Bingold for the photograph. 


L. A. NICHOLS. 


BISALBUMINEMIA 

S1r,—Mr. Franglen and his colleagues (Feb. 6) raise 
many interesting points in their paper concerning 
** bisalbuminzmia ” 

We have a communication in the press (Clin. chim. acta) 
about another family with that anomaly. We too attempt a 
genetic explanation but point towards analogy with sickle-cell 
trait. 

Franglen et al.’s hypothesis concerning persistence of a 
foetal albumin does not agree with our findings; the mobility 
cf the extra albumin we found to be slightly greater than that } 
of normal adult serum-albumin. 

A review of the literature clearly shows that at least two | 
types of “ bisalbuminemia” occur. In one group the extra | 

albumin has a mobility that is higher than that of normal adult | ; 
serum-albumin; in another group that mobility is lower. In} 
all these cases, however, a protein seems to be present whose | 
mobility is identical to that of normal serum-albumin. It! 
accounts for rather more than 50% of total albumin. Beh 
points are in favour of the sickle-cell-trait analogy. 

We wish to emphasise the importance of accurate measure- | 
ments of mobility and percentage of both albumins in further | 
studies concerning this hereditary anomaly. 


Sidcup, Kent. 








Department of Internal Medicine. 
University of Ghent, Belgium. ‘R. J. WIEME. | 
E 
SALMONELLA OSTEITIS ‘ 


S1r,—The article (Jan. 9) by Dr. Hendrickse and 
Professor Collard on salmonella osteitis interested me. 
I wonder whether the Salmonella enteritidis cases were not | 
due to “transient bacteremia” but were actually late 
complications of the specific infection caused by Salm. 
enteritidis var. chaco. 

Cosgrove and Reid! described 17 cases in Sierra Leone. 
In 2 bone infection developed. Like enteric fever it starts 
as a septicemia with sudden onset of headache, vomiting, 
and diarrhoea. There is a sharp rise in temperature to 101- | 
103°F, maintained for 10 days, and then the fever subsides | 
by crisis or steep lysis. Recovery is complete unless localisa- | 


1. Cosgrove, P. C., Reid, J. D. Trans. R. Soc. trop. Med. Hyg. 1953, 47, 153. 
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tion with pus formation occurs—usually after the 10th day. 
This is accompanied by a swinging temperature and leuco- 
cytosis. Early diagnosis depends on blood-culture. Later the 
organisms may be isolated from the faces or pus. The Widal 
reaction can be misleading, because the O antigens of Salm. 
typhi and Salm. enteritidis are similar and cross-agglutination is 
frequent.” 

Salm. enteritidis var. chaco has been reported from the Gran 
Chaco, China, India, and New Guinea and is probably more 
prevalent than is realised. No special attention was paid to the 
presence of the sickle-cell trait in our series. 


Satringy Devnet, 
Warrnambool an istrict Base Hospit 
Victoria, Australia. i | . D. REID. 


THE CARPAL-TUNNEL SYNDROME 

Sir,—It was most interesting to read Dr. Moss’s 
observations on the carpal-tunnel syndrome (March 26). 
He observed that these symptoms are often associated 
with rheumatic manifestations. 

In the course of an investigation of “ fibrositis”’ and 
muscular rheumatism in relation to psychological stresses, 
during which the activity of individual muscles was estimated 
by palpation and manual muscle testing,* a patient was seen 
who had pain and paresthesiz in the area of distribution of the 
median nerve only when the pronator teres was tense. The 
symptoms were attributed to compression of the median nerve 
between the superficial and deep heads of the muscle, and 
were produced only when the arm was semi-flexed and pronated 
(overtly or covertly). 

Other patients were seen with complaints of similar symp- 
toms in the area of distribution of the sciatic nerve during 
tension of either the biceps femoris or the soleus: compression 
of either the sciatic or the posterior tibial nerve by the overlying 
muscle was thought to be the most probable mechanism.! 

Such findings raise the question of a psychological aspect 
being operative when any physical therapy is employed to 
relieve “‘ fibrositic ” pain, or pareesthesie of uncertain origin. 


Chester. J. DRAsPA. 
EFFECT OF AGE ON RELATIONS BETWEEN 
PARATHYROID AND PITUITARY 

Sir,—The parathyroid glands of young and adult white 
rats have been studied morphologically in normal, hypo- 
physectomised animals and animals treated with hor- 
mones according to the method described earlier.* 


Gland function was assessed histologically by means of 
nuclear and cellular volumes, degree of clearing of cytoplasm, 
and frequency of mitosis. Cellular and especially nuclear 
swelling, with a widespread increase in clear chief and 
water-clear cells and an increase in mitotic figures point 
clearly to hyperfunction of the gland; and the opposite findings 
suggest hypofunction. The following conclusions can be 
drawn for both sexes: 

(1) The parathyroid glands of normal young animals show larger 
nuclei, definite cytoplasmic clarification, and higher mitotic fre- 
quency than normal adult controls. 

(2) As in adults, growth hormone enhances parathyroid hyper- 
function even in young rats. 

(3) Corticotrophin (A.c.T.H.) does not affect adult parathyroids, but 
it depresses parathyroid function in the young. - 

; (4) Hypophysectomy has no influence on adult glands, but con- 
sistently slows down the activity of young parathyroids, as judged 
histologically. 

(5) Replacement therapy with growth hormone after hypo- 
Physectomy increases parathyroid activity in adults, but it is unable 
to modify hypofunction due to hypophysectomy in young rats. 

De i 

paUniversity of Para, Ttalys “LEONARDO Mosca. 
2. Reid, J.D. West Afr. Med. F. 1953, 11, no. 2. ed 
3. Draspa, L. J. Brit. #. med. Psychol. 1959, 32, 106. 
4, Dempe, L. J. Ph.D. thesis, lodged with the University of Edinburgh, 


5. Mosca, L. Quart. F. exp. Physiol. 1957, 42, 267. 

6. Engfeldt, B. Acta endocr. Copenhagen, 1950, suppl. no. 6; Platt, H. 
- Path. Bact. 1950, 62, 383; Eder, M., Hartl, F, Beitr. path. Anat. 1955, 
115, 470; Lever, J. D. ¥. Endocrin. 1958, 17, 210. 





PLACENTA PREVIA 
Si1r,—I must thank Mr. Percival and Dr. Murray for 
their letter of March 12 and the compliment paid to me in 
the first two sentences. 


I am afraid I am still unrepentant regarding the retention in 
hospital of any patient who has had an episode of bleeding 
between 30 and 37 weeks. One cannot tell, without retaining 
the patient for more than eleven days, if the episode will recur. 
Mr. Percival and Dr. Murray state: “‘ This surely does not 
lie comfortably beside what he originally said about the 
expectant management of placenta previa in 1945”. I admit 
that it does not. While the statement I made then was based on 
what I regarded as sound clinical observation, I would not 
practise it today after a further fifteen years’ experience. 

In the past fifteen years I have been impressed with the 
high foetal mortality associated with antepartum hemorrhage 
of unknown origin. In a series of 360 cases of accidental 
hemorrhage treated in the Royal Maternity Hospital, Belfast, 
245 were of the non-toxic or unknown-origin type. In the 
latter group the foetal mortality was 27-3% although only 29% 
had recurrent hemorrhage. The figure of Miss Josephine 
Barnes for this group in 1945 was 27°8%. 

Over the past few years all cases of antepartum hemor- 
rhage have been retained for investigation, and I hope when 
these cases are reviewed this attitude will be justified. The 
cases to which Mr. Percival refers “‘ hardly amount to ante- 
partum hemorrhage ” and I presume can be safely treated 
like a threatened miscarriage. I see very few such cases, and 
if I did, would probably do the same as Mr. Percival, basing 
my treatment on clinical methods especially in primigravide. 

Mr. Percival and Dr. Murray criticise me for not mentioning 
some very important issues in referring to the discussion in the 
Royal Society of Medicine in January, 1959. As you know, Sir, 
the article you published was an abbreviated version of my 
original lecture. In fact I am very conscious of the possible 
value of accurate soft-tissue radiography in diagnosing placenta 
previa before the patient has had any hemorrhage. The 
possibility of a placenta previa must always be considered in 
any patient with a high free head at or near term, and any 
experienced obstetrician investigating such a case will be very 
conscious of the necessity for careful abdominal and vaginal 
examination in the appropriate surroundings. 

We must, however, be realistic about soft-tissue radiography. 
I quoted Dr. Blair Hartley and need not repeat, but most 
obstetricians throughout the world have not got accurate soft- 
tissue radiography at their command and must depend on 
careful clinical examination and assessment. A large per- 
centage of my audience on this occasion fell into such a group, 
and I feel sure that careful clinical examination associated with 
clinical experience is more valuable than poor radiography. 

In my original lecture I noted and acknowledged that 
Mr. Stallworthy had supplied me with the quoted figures from 
Oxford. In rewriting and reducing the lecture for publication 
this acknowledgment was accidentally omitted. I offer him my 
apologies for this oversight. 

Department of Midwifery and Gynecology, 

Institute of Clinical Science, C. H. G. MACAFEE. 


Queen’s University of Belfast. 

*,* We apologise to Professor Macafee for misunder- 
standing his intention and publishing last week a letter 
which he intended to supplement not replace the earlier 
one which he sent us on March 14 and which appears 
above.—Eb. L. 


S1r,—In view of Professor Macafee’s courteous and 
over-generous reply (April 2) to my letter of March 19 
I hesitate to ask for more of your space; but one of his 
statements requires an immediate answer. He states: 
** As we do not know the extent of the risk to which we 
submit the unborn child when we expose it to X-rays 
(and some authorities state that it is considerable), it is 
doubtful if exposure for four films is justified...” 
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Will Professor Macafee please give precise references 
to the authorities who still state that the risk is consider- 
able? My information is exactly to the contrary. It is 
agreed that there may be a risk, but even that is not 
proven. If there is a risk it must be an exceedingly small 
one. 


This statement is made having heard Dr. W. R. Doll and 
Dr. W. M. Court Brown reading thei: paper to the Section of 
Epidemiology and Preventive Medicine at the Royal Society of 
Medicine on March 18. As I understood it the gist of their 
paper on “studies on the possible effects of low doses of 
radiation ’’ was to the effect that they were very nearly able to 
state that their investigations showed that there was no risk, 
but that for statistical reasons and in order not to overstate 
their case they were prepared to go only as far as to say that if 
there be a risk it must be extremely small. 

I think it is important too to recognise the fact that the 
interim report of the Committee on Radiological Hazards to 
Patients (now widely known as the Adrian Committee) took 
pains to state that they considered it advisable to produce an 
interim report, saying: 

*“ We do so because the hazards of ionising radiation have been 
widely publicized and there is some danger that radiological exami- 
nations and radio-therapy of every kind will be viewed with 
unnecessary suspicion by the public at large, so that the individual 
patient may come to harm through his reluctance to be X-Rayed.” 

Furthermore on p. 9, para. 31, the committee states: 

“Particular attention ought to be paid to X-ray examinations of 
pregnant women. Obstetric X-rays for pelvimetry, determination of 
placental site, or foetal maturity for example are of proven value in 
conserving the lives of mother and child, but should not be under- 
taken as a routine procedure in every case. When specifically 
indicated, however, there should be no hesitation about their 
employment.” 

We are all agreed that all ionising radiations must be 
skilfully used and are not to be employed wantonly, but 
no informed person within my knowledge has ever 
suggested that any risk which there may be outweighs 
the benefit of X-ray examination, where there is a clinical 
reason for inviting examination by the X-ray method. 


Department of eer. 
Saint Mary’s Hospital, 


Whitworth Park, Manchester. J . BLAIR HARTLEY. 


ROLE OF FUNDUS IN PREVENTION OF 
GASTRO-G@SOPHAGEAL REGURGITATION 


Sir,—It was with considerable interest that I read 
Mr. Goldberg’s article of March 19, and I should like to 
suggest that his technique should not be regarded as 
** an experiment ”’. 

Dissatisfied with the high recurrence-rate using either the 
thoracic or the abdominal approach, I have for some time now 
used an operative test of competence of the gastric cardia. The 
technique used is exactly as described by Mr. Goldberg with 
the exception that I rely on introducing a measured quantity 
of fluid into the stomach before and after displacement of the 
gastric fundus, and so dispense with radiology. In the steep 
Trendelenburg position reflux of fluid, which is very free 
before repair, should be absent after insertion of the displacing 
sutures. If reflux still persists suitable adjustment can be made 
before conclusion of the operation. 

Competence can be obtained more easily if bilateral sub- 
diaphragmatic selective vagotomy is carried out first. This 
permits freer‘ mobilisation of the lower end of the cesophagus 
from below, the restraining bow strings having been divided. 
Vagotomy seems to be a justifiable procedure, as there is some 
evidence in our series that cases requiring surgery with ceso- 
phageal reflux have a high cephalic phase of gastric secretion. 

Results using the above technique are encouraging as judged 
by preoperative and postoperative cineradiography. 


West London Hospital, 
Hammersmith, London, W.6. A. M. B. TOMPKIN. 


Parliament 





The Budget 


Introducing the Budget last Monday, Mr. DEREK HEATH- 
coaT Amory, the Chancellor of the Exchequer, declared that 
his aim was to consolidate the country’s prosperity; and, as 
had been widely forecast, he proposed no striking changes, 
Postwar credits are to be repaid to people who have been 
receiving sickness benefit or industrial-injury benefit for 26 
weeks, and to all widows who are entitled to such credits in 
their own right. Widows will also benefit from the new income- 
tax allowance of £40 for a widow or widower who has a child 
or children eligible for the child allowance and has no house- 
keeper. This allowance will be made, too, to a single person 
responsible for young children with no housekeeper. The 
dependent-relative and housekeeper allowance is to be 
increased from £60 to £75. Mr. Heathcoat Amory puts the total 
revenue at £5958 million—£328 million more than last year. 
“The things the nation wants—better education, up-to-date 
hospitals, and new roads—are all expensive, and if we demand 
them we must be ready to pay for them.” 


Offices Bill 


At the committee stage of this Bill a provision was introduced 
to restrict the employment of women after childbirth. At the 
report stage on April 1 this was modified to 

“the Secretary of State may provide by regulations for restricting 
the employment of women in offices after childbirth ”’. 

Mr. DENNIS VOSPER, a joint under-secretary of State to the 
Home Office, said that this form of words would allow the 
Minister to provide different treatment for different circum- 
stances. He might for instance decide to make less provision 
for people employed on light work than on other forms of work. 
Mr. Vosper gave an assurance that the Minister would insert 
the word “‘ knowingly ” so that the employer should have the 
defence that he did not know that the woman had had a child 
within the prescribed period. Even in this modified form 
Mr. Vosper was unenthusiastic about the amendment because 
it incorporated into the Bill something which he was advised 
properly should be incorporated in due course in public-health 
legislation. The Bill was read a third time and passed to the 
House of Lords. 


QUESTION TIME 
School Dental Service 


Mr. T. E. DRIBERG asked the Minister of Education if he 
was aware of the deterioration of the school dental service in 
Barking, Essex; and what steps he was taking, in the light of the 
findings of the McNair Committee, to stimulate the recruit- 
ment of dental officers in this borough and in other places in 
which there had been a simultaneous increase in the number of 
dentists in private practice and in the incidence of dental caries 
among schoolchildren.—Mr. K. P. THOMPSON, parliamentary 
secretary to the Ministry, replied: Yes, Sir, and I understand 
that the local education authority is doing all it can to recruit 
additional dentists. The Minister of Health has in hand the 
implementation of the recommendations of the McNair 
Committee designed to relieve the overall shortage of dentists. 
Mr. Driserc: Is the Minister aware that of 1000 schoolchildren 
inspected in this borough last year, nearly three-quarters were 
found to need dental treatment, but that the last of the full-time 
dental officers left last year ?—-Mr. THOMPSON: We share the 
hon. Gentleman’s concern about the situation. We are in 
constant consultation with the Minister of Health and we will 
do what we can. At the same time, I hope that parents will 
take what steps they can to see that their children get treatment 
by private dentists. 

Mr. A. W. J. GREENWoop: Are the facts given for Barking 
peculiar to Essex, or typical of the country as a whole ?— 
Mr. THOMPSON: They vary in intensity, but I am sorry to say 
that they are typical of the country as a whole. 
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Radioactivity 

Mrs. JoYCcE BUTLER asked the Minister of Health, as repre- 
senting the Minister for Science, what was now believed to 
be the residence-time of fall-out in the stratosphere; and to 
what extent the figures of fall-out over Great Britain indicated 
that radioactive material was now virtually absent as a result 
of the voluntary suspension of hydrogen bomb tests.—Mr. 
DEREK WALKER-SMITH replied: The time during which radio- 
active particles remain in the stratosphere following a nuclear 
explosion depends on the size, location, and time of year of 
the relevant nuclear explosion. The lowest estimates have 
varied from 15 months for material injected in equatorial 
regions in recent years to 4 months for material injected in 
arctic regions in autumn, 1958. Measurements of radio- 
activity in air over the United Kingdom last autumn showed a 
very marked fall compared with earlier in the year, in part due 
to a seasonal decline. 

Hospital Design Unit 

Lord BALNIEL asked the Minister what studies had been 
prepared and published by the architectural, engineering, and 
medical design unit set up within his department in 1954.— 
Mr. WALKER-SMITH replied: A bulletin on operating-theatre 
suites was published in January, 1958. Bulletins on residential 


» accommodation for nurses, consultative outpatient depart- 


ments, and kitchens are in course of preparation, as are some 
engineering studies and interim building notes on several other 
hospital departments. An outpatient department and kitchen 
are to be built as the first of a number of development projects. 


Children in Prisons 

Mr. A. G. Brown asked the Home Secretary how 
many children under sixteen and seventeen years of age, 
respectively, were remanded to prison, instead of being sent to 
remand homes, in England and Wales, during the months of 
January and February, respectively, in 1960. Mr. R. A. 
BUTLER replied: In January there were so remanded 19 boys 
and 2 girls under sixteen years of age and 38 boys aged sixteen 
but under seventeen. In February there were 37 boys and 4 
girls aged sixteen but under seventeen. 





Obituary 


JAMES MABERLY TAYLOR 
M.R.C.S. 

Dr. J. M. Taylor, a member of the staff of the London 
Clinic of Psycho-analysis and a part-time consultant 
psychiatrist with the London County Council, died on 
Feb. 15 at the age of 60. 

S. B. writes: “‘ James Taylor spent his teen years in the 
Sanatorium in Leysin and his early manhood in a section of the 
French Army during the first world war. This made him 
bilingual and gave him access to French literature to which he 
devoted himself later at Oxford. During the next few years, 
his love of letters found practical expression at Blackwell’s. 
In later years also, after qualifying from Barts in 1929, he often 
combined the skills of artist and artificer. In this ability to 
master abstract and practical problems, he resembled his 
distinguished father, the surgeon-poet, John W. Taylor. Soon 
after establishing himself in general practice, James Taylor felt 
drawn to psychoanalysis, and later he qualified as an analyst. 
His practical sense and great artistic sensibilities promised a 
career of distinction in this specialty, but in his early fifties 
illness incapacitated him for some years, and when he returned 
to practice, his work was constantly interrupted by ill-health, 
despite his fortitude and the constant care of his wife, Dr. 
Rosalie Taylor. In recent years the fusion of theory and 
Practice was manifested again in his work with maladjusted 
boys at the L.C.C. special schools, where many practical 
difficulties were successfully overcome. Today, when the pre- 
vailing approach to medical problems is by the study of all- 
embracing biological principles, we can ill afford the loss of a 
Physician who as a student of humanities was, in his practice 
of medicine, equally preoccupied with the intrinsics of Man.” 





Notes and News 





AID TO HYDROTHERAPY 

Mr. Roy Maudsley, F.R.C.s., of Heatherwood Orthopedic 
Hospital, Ascot, sends us a description of a new aid to 
hydrotherapy. 

** Water has long been used to treat patients with trunk or 
limb paralysis or weakness, and the development of hydro- 
therapy pools in hospitals is increasing in this country. The 
effect of gravity is reduced by the buoyancy due to the air 
within the lungs; but this has proved insufficient for many 





patients, who have had this supplemented by air-rings around 
the chest, &c. These often prove cumbersome and necessitate 
close personal attendance by the physiotherapist. I have 
observed the advantages of a new method of buoyancy, similar 
to that recently introduced for yachtsmen and airmen. 

“The jacket or garment is of waterproof material, and is 
airtight except for a panel of special fabric which, when dry, 
allows air to circulate freely but, when wet, becomes watertight 
thus trapping the air in the garment. When the garment is dry 
again the air recirculates. In practice, the jackets provide 
excellent buoyancy and give confidence to the patient, as well 
as making it possible for a physiotherapist to look after many 
more patients. A floating mattress designed on the same 
principle can be used to support a patient in the water. 

“* These garments have been designed by Mr. Mark Shaw and are 
supplied by J. Drew, 54-55, Dorset Street, London, W.1.” 





University of Cambridge 
On March 19 the degree of M.B. was conferred on G. H. C. 
Jenkins. 


University of London 

On July 22 the university will commemorate the centenary 
of the award of its first degrees in science and the tercentenary 
of the Royal Society. Among the fellows of the Society on 
whom the honorary degree of D.sc. will be conferred on that 
occasion will be Sir Macfarlane Burnet, director of the Walter 
and Eliza Hall Institute for Medical Research and professor of 
experimental medicine in the University of Melbourne. 


University of Glasgow 

On June 22 the honorary degree of LL.D will be conferred on 
Dr. A. K. Bowman, formerly senior administrative medical 
officer, Western Regional Hospital Board, Scotland, and 
Dr. D. P. Cuthbertson, director of the Rowett Research 
Institute, Aberdeen. 


Royal College of Surgeons of England 

Faculty of Anesthetists—The Faculty will hold a scientific 
meeting on Saturday, May 7, at the college, Lincoln’s Inn 
Fields, London, W.C.2, at 10.30 A.M. The subject will be 
hypoxia, and the speakers will be Prof. E. A. Pask, Squadron- 
Leader John Ernsting, Dr. J. B. Brierley, Dr. P. D. Bedford, 
and Dr. B. R. J. Simpson. Further particulars may be had from 
the secretary of the Faculty. 


Scottish Regional Hospital Boards 
The following doctors have been newly appointed to boards: 


South-eastern.—A. G. Cruikshank. 
Western.—Robert Black, D. McKay Hart. 
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Royal College of Surgeons in Ireland 

An honorary fellowship has been conferred on Sir Stanford 
Cade and fellowships on M. P. Brady and E. J. Guiney. 
Licences in midwifery and surgery have been conferred on 
the following: 

Lesley . Clements, Michael Par Mohammed Moosa Jadwat, Sibertie 
Kissoon, D. J. O’Brien, Hon Li T: 


Wellcome Trust 


During the six months from Sept. 1, 1959, to Feb. 29, 1960, 
the Wellcome Trustees accepted the following applications for 
major grants to assist medical research. Together with smaller 
grants totalling £38,000, and travel grants amounting to 
£13,500, the total sum allocated by the trustees in the half year 
exceeds £400,000, or a total of over £800,000 for the last 
eighteen months. 

Major Grants 

King’s College, University of London (Prof. J. T. Randall): £120,000 
towards the purchase of the lease of premises to house a eonanene 
of biophysics. 

University of Toronto (Prof. C. H. Best): up to £70, to build 
and basically equip additional research accommodation in the 
Charles H. Best Institute. 

Johns Hopkins Hospital, Baltimore (Prof. A. McGehee Harvey): 
up to £15,000 to adapt premises in the department of medicine as a 
research laboratory for studies of the heart and blood-vessels in man, 
especially by the method of X-ray cinematography. 

University College, London (Prof. P. B. Medawar): up to £30,000 
to build and furnish a research unit in cellular immunity as an 
annexe to the department of zoology. 

University College of the West Indies, Jamaica (Prof. John Water- 
low): up to £8000 to purchase a mass spectrometer for use in the 
Medical Research Council’s tropical metabolism research unit. 

Prof. A. St. G. Huggett, St. Mary’s Hospital Medical School, 
London: up to £2500 per annum for up to five years, to provide 
technical assistance and research expenses for work on the physiology 
of prenatal growth. 

Electron Microscopes 

Up to £34,000 to purchase four electron microscopes for use in the 
research programmes of Prof. M. G. P. Stoker, department of viro- 
logy, University of Glasgow; Prof. R. E. Coupland, department of 
anatomy, University of St. Andrews, at Queen’s College, Dundee; 
Dr. John R. Baker, department of zoology and comparative anatomy, 
University of Oxford; and Dr. Paul Glees, department of physiology, 
University of Oxford. 


International Congress of Microbiological 
Standardisation 

This congress will be held at Wiesbaden from Sept. 5 to 
10. The programme will include papers on poliomyelitis 
vaccines, measles vaccines, germ counting, and bactericidal and 
viricidal agents. Further particulars may be had from the 
congress office, Marburg/Lahn, Germany, Postfach 167. 


Chronic Rheumatic Diseases 

A course on this subject will be held at the Rheumatism 
Unit, St. Stephen’s Hospital, London, S.W.10, on Saturday 
and Sunday, May 14 and 15. The course will be opened by 
Prof. C. E. Dent, and the speakers will include Dr. Francis 
Bach, Dr. Grace Batten, Mr. R. A. Burn, Dr. Philip Ellman, 
Dr. W. Frain-Bell, Dr. F. Dudley Hart, Mr. Howard Jayne, 
Dr. Philip Harvey, and Dr. Gordon Signy. Further partic- 
ulars may be had from the secretary, Fellowship of 
Postgraduate Medicine, 60, Portland Place, W.1. 


Carlsberg-Wellcome Travelling Research Fellowships 


Applications are invited for these fellowships for 1960-61. 
Their object is to encourage cooperation, on an exchange basis, 
between Danish and British research workers in any branch of 
the natural sciences which has a bearing upon human and 
animal medicine. 


One fellowship annually is awarded to a candidate from the United 
——_ om for a year’s work in Denmark and one annually to a Danish 
idate for a year’s work in the United Kingdom. The stipend ma 
range from £900 to £1300 per annum (or the equivalent sums in Danis 
kroner); travelling and some incidental expenses are provided in addition. 
The tenure of the awards will start in September. Further information may 
be had from the assistant scientific secre of the Wellcome Trust, 52, 
—— ed Street, London, W.1. Applications must be submitted before 
P! 


Department of Health for Scotland 

Dr. W. D. Hood has been appointed deputy chief medical 
officer in the department in succession to Dr. R. J. Peters who 
is retiring. 
Study of Hospital Meals 

The Nuffield Provincial Hospitals Trust has made a grant 
of £27,500 to the London School of Hygiene and Tropical 
Medicine for a scientific study of the nutritive value of meals 
provided in hospitals. Prof. D. D. Reid, Prof. R. A. Morton, 
and Dr. F. Avery Jones will serve on an advisory committee 
under the chairmanship of Viscountess Ridley. It is hoped 
that Prof. Harold Scarborough may join the committee on his 
return from abroad. The study, which it is estimated will take 
up to three years, will be directed by Prof. B. S. Platt. 





Dr. R. Y. Caine, Dr. Reginal Hall, and Dr. I. C. Roddie have 
been awarded Harkness fellowships of the Commonwealth Fund 
tenable in the United States. 


A report of the meeting of the section of proctology of the Royal 
Society of Medicine and the American Proctologic Society held in 
London last summer has been published as a supplement to the 
Proceedings. Copies (21s. or $3) may be had from the society, 
1, Wimpole Street, London, W.1. 


Two new standards for hospital pressure steam sterilisers have 
been published. B.s. 3219 (1960) for horizontal cylindrical sterilisers 
covers six sizes ranging from 14 to 30 in. in diameter; and B.s. 3220 
(1960) for horizontal rectangular sterilisers covers four sizes, the 
smallest of which is 26 x 26 x 26 in. Copies of these standards, 
6s. each, may be had from the Sales Branch, British Standards 
Institution, 2, Park Street, London, W.1. 


Diary of the Week 


APRIL 10 To 16 








Monday, 11th 
Roya Society OF MEDICINE, 1, Wimpole omg W.1 
5.30 p.m. Library (Scientific Research). Mr. L. W. Frolich (New York): 
Relationship of the Pharmaceutical Industry with Physicians in the 
United States. 
MEDICAL RESEARCH COUNCIL 
5 P.M. Nga Institute for Medical Research, The Ridgeway, Mill 
N.W.7.). Dr. F. Jacob (Paris): Genetic Control of Regulation 
Mechanisms i in Bacteria. 


Tuesday, 12th 
Roya SoOcriETY OF MEDICINE 
8 P.M. Psychiatry. Dr. Emanuel Miller, Dr. Samuel Dimson, Dr. H. 
Gwynne Jones: Enuresis. i 
_—— MEDICAL INSTITUTE, 36, Harborne Road, Edgbaston, Birm- 
ingham 
8 P.M. Psychiatry. Dr. D. W. Kay: Nature of Some Psychoses of Old 
Age in the Light of Follow-up and Genetic Data. i 


Wednesday, 13th 
RoyAL Society OF MEDICINE 
4.30 P.M. Physical Medicine. Dr. D. H. M. Woollam, Dr. J. W. Millen, | 
Dr. D. Mackenzie: Congenital Abnormalities, in Particular 
Relation to Disorders of the Locomotor System. 


Thursday, 14th 
ROYAL COLLEGE OF Sono OF ENGLAND, Lincoln’s Inn Fields, W.C.2 
5 P.M. Mr. Leon Gillis: Arm Prostheses and Appliances—their Func 
tional Value in Industry. (Joseph Henry lecture.) 
ALFRED ADLER DICAL SOCIETY 
8 P.M. (1, Wimpole Street, W.1.) Dr. M. M. Glatt: Community Living | 
and Group Therapy i in the Treatment of Alcoholism. i" 








Appointments 





Douc as, A. C., M.B. Edin., M.R.C.P.E.: assistant chest physician (S.H.M.0.) 
chest ~~, City ue ital and chest clinic, Edinbur, 

Duncan, A > D.P.H.: medical sabematendeek to the board © 
of imate eg the ‘Aberdeen special hospitals. 

Loupon, J. D. O., M.p. Edin., F.R.C.S.E., M.R.C.0.G.: consultant obstetrician 
and gynecologist, Royal Infirmary, a — Maternity, 
Pavilion, and Eastern General Hospital, Edinburgh 

SEXTON, J. P., M.B. Edin., D.P.H., D.T.M. & H.: M.O., headquarters, North: | 
Eastern Regional Hospital Board, Scotland. 

SHARPLES, N. A., M.B. Durh., D.M.R.T.: part-time assistant radiotherapist | 
(S.H.M.O.), St. Mary’s Hospital, London. 

D., M.B. Aberd.: assistant M.O.H. and assistant school | t 
M.O., Banffshire. 

WALL, J. P., M.B. Glasg.: assistant M.O.H. and school M.O., Warwickshire. 

YorK-Moore, M. E., M.B. Lond., D.OBST., D.P.M.: senior M.O. for men 
health, Essex. 


Births, Marriages, and Deaths 


BIRTHS 
Howe. EvaNs.—To Diana (née Mackean) and Dr. W. Howel Evans, # 
Liverpool Maternity Hospital on March 19—a son, Richard William. — 

















